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POLICY 


API PUBLICATIONS NECESSARILY ADDRESS 
PROBLEMS OF A GENERAL NATURE. WITH 
RESPECT TO PARTICULAR CIRCUMSTANCES, 
LOCAL, STATE AND FEDERAL LAWS AND REG- 
ULATIONS SHOULD BE REVIEWED. 


API IS NOT UNDERTAKING TO MEET DUTIES 
OF EMPLOYERS, MANUFACTURERS OR SUP- 
PLIERS TO WARN AND PROPERLY TRAIN AND 
EQUIP THEIR EMPLOYEES, AND OTHERS EX- 
POSED, CONCERNING HEALTH AND SAFETY 
RISKS AND PRECAUTIONS, NOR UNDERTAKING 
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR 
FEDERAL LAWS. 


NOTHING CONTAINED IN ANY API PUBLICA- 
TION IS TO BE CONSTRUED AS GRANTING ANY 
RIGHT, BY IMPLICATION OR OTHERWISE, FOR 
THE MANUFACTURE, SALE, OR USE OF ANY 
METHOD, APPARATUS, OR PRODUCT COVERED 
BY LETTERS PATENT. NEITHER SHOULD ANY- 


THING CONTAINED IN THE PUBLICATION BE 
CONSTRUED AS INSURING ANYONE AGAINST 
LIABILITY FOR INFRINGEMENT OF LETTERS 
PATENT. 


GENERALLY, API STANDARDS ARE REVIEWED 
AND REVISED, REAFFIRMED, OR WITHDRAWN 
AT LEAST EVERY FIVE YEARS, SOMETIMES A 
ONE-TIME EXTENSION OF UP TO TWO YEARS 
WILL BE ADDED TO THIS REVIEW CYCLE. THIS 
PUBLICATION WILL NO LONGER BE IN EFFECT 
FIVE YEARS AFTER ITS PUBLICATION DATE 
AS AN OPERATIVE API STANDARD OR, WHERE 
AN EXTENSION HAS BEEN GRANTED, UPON 
REPUBLICATION. STATUS OF THE PUBLICA- 
TION CAN BE ASCERTAINED FROM THE API 
PRODUCTION DEPARTMENT (TEL. 214-748-3841). 
A CATALOG OF API PUBLICATIONS AND MATE- 
RIALS IS PUBLISHED ANNUALLY AND UP- 
DATED QUARTERLY BY API, 1220 L. ST., N. W., 
WASHINGTON, D.C. 20005. 
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SECTION 300 
DESIGN AND PERFORMANCE — CENERAL REQUIREMENTS 


301 PERFORMANCE REQUIREMENTS. 


301.1 GENERAL. Performance requirements are 
specific and unique to the product in the as-shipped 
condition. All products shall be designed lo perform iu 
accordance with Sections 300, 900, 1000, and 1100 of 
API Specification 17D. : 


301.2 PRESSURE INTEGRITY. Product designs 
should be capable of withstanding rated working pres- 
gure at rated temperature without deformation to the 
extent that any other performance requirement is not 
met, 


301.3 THERMAL INTEGRITY. Product designs 
should be capable of functioning throughout the 
temperature range for which the product is rated. 


301.4 MATERIALS. Product designs should be ca- 
pable of functioning consistent with the materials class 
in Table 302.3 of API Specification 6A. 


301.5 LEAKAGE. No observable leakage is allowed. 


301.6 LOAD CAPABILITY. Product designs should 
be capable of sustaining rated loads without deforma- 
tion to the extent that any other performance require- 
ment is not met. Product designs that support tubulars 
should be capable of supporting the rated load without 
collapsing the tubulars below the drift diameter. 


301.7 CYCLES. Product designs should be capable 
of performing and operating as intended for the num- 
ber of operating cycles specified by the manufacturer. 


301.8 OPERATING FORCE OR TORQUE. Prod- 
ucts should be designed to operate within the 
manufacturer's force or torque specification, as appli- 
cable. 


302 SERVICE CONDITIONS. 
302.1 PRESSURE RATINGS. 


302.1a General. Pressure ratings for API 17D 
equipment shall comply with Section 302 1c of APT 
Specification 6A. In addition, the effects of external 
loads (i.e. bending moments, tension), ambient hy- 
drostatic loads and fatigue shall be considered. 


302.1b Subsea Trees. Pressure controlling and 
containing parts that comprise the subsea tree as- 
sembly shall be designed to operate in only the fol- 
lowing standard maximum rated working pressures: 
5,000, 10,000, or 15,000 psi (34,5; 69,0; and 103,5 
MPa). 


302.1c Tubing Hangers. Tubing hangers and as- 
sociated seals which could retain SCSSV control fluid 
pressure in the event of a control fluid leak may also 
be designed in 7,500 and 12,500 psi (49,5 and 86,3 
MPa) rated working pressures in addition to the 
standard pressures given in Section 302.1b. 


302.1d Subsea Wellhead Equipment. The stan- 
dard maximum rated working pressures for subsea 


wellheads shall be 2,000, 5,000, 10,000, or 15,000 
(13,8; 34,5; 69,0; and 103,5 MPa). Tools and internal 


components such as casing hangers may have other 
pressure ratings, depending on size. 


302.1e Mudline Equipment. Standard rated 
working pressures do not apply to mudline equip- 
ment; instead, each equipment piece shall be rated 
for working pressure per methods given in Section 
1100 of this specification. 


302.1f Hydraulic Control Components. Hydrau- 
lic control components other than for SCSSV circuits 
shall have standard maximum rated working pres- 
sures of 1,500 or 3,000 psi (10,3 or 20,7 MPa). Hy- 
draulic control circuits for SCSSVs shall have stan- 
dard maximum rated working pressures equivalent 
to the tubing hanger given in Section 302.1c. 


302.1g Other Equipment. The design of other 
equipment such as running, retrieval, and test tools 
shall comply with manufacturer's written specifica- 
tions. 


302.2 TEMPERATURE RATINGS. 


302.2a Standard Operating Temperature Rat- 
ing. Subsea equipment covered by this specification 
shall be designed and rated to operate throughout a 
temperature range of 35"F to 250*F (2*C to 120*C). 


302.2b Standard Operating Temperature Rat- 
ing Adjusted for Seawater Cooling. If the manu- 
facturer shows through analysis or testing that cer- 
tain equipment on subsea wellhead, mudline 
suspension, and tree assemblies, such as valve and 
choke actuators, will not exceed 150°F when oper- 
ated subsea with a retained fluid at 250°F, then this 
equipment may be designed and rated to operate 
throughout a temperature range of 35°F to 150°F 
(2°C te 65°С). 


302.2¢ Nonstandard Operating Temperature 
Rating. If manufacturer's subsea equipment is to be 
rated to temperatures below 35°F (2°C) or greater 
than 250*F (120°C), then the subsea equipment shall 
be tested at rated working pressure or greater per 
Section 307 of thia specification at the new tempera- 
tures, and the new temperature range shall be clearly 
marked on the equipment per Section 704 of this 
specification. Adjustments in temperature rating per 
Section 302.2b of this specification shall be clearly 
marked. 


302.24 Storage/Test Temperature Consider- 
ations. If subsea equipment is to be stored or tested 
on the surface at temperatures outside of its tem- 
perature rating, then the manufacturer should be 
contacted to determine if special storage or surface 
testing procedures are recommended. Manufactur- 
ers shall document any such special storage or sur- 
face testing considerations. 


302.3 MATERIALS CLASS RATINGS. 


302.3a General. Shall comply with Section 302.3a 
nf APT Spacification 6A 


302.3b Materials Classes. Choosing materials 
classes is the ultimate responsibility of the user. 
Refer to Appendix A.4 of this specification for recom- 
mendations (not requirements) for materials class 
selection. Matorial requirements shall comply with 
Table 302.3 of API Specification 6A. All pressure 
containing components of API Specification 17D 
Equipment shall be treated as “Bodies” for determin- 
ing material requirements from Table 302.3 of API 
Specification БА However, in this specification, other 
wellbore pressure boundary penetration equipment, 
such as grease/bleeder fittings and lockdown screws, 
shall be treated as “stems” as set forth in API 
Specification 6A, Table 302.3. Metal seals shall be 
treated as pressure controlling parts in Table 302.3 
of API Specification 6A. 


302.4 EXTERNAL HYDROSTATIC PRESSURE, 
In subsea applications, external hydrostatic pressure 
may be higher than internal system pressure. This 
external loading situation shall be considered in the 
design of API Specification 17D equipment. 


303 DESIGN METHODS. 


NOTE: Fatigue consideration shall be evaluated where 
applicahle in Sections 900, 1000, and 1100 of this aperi- 
fication. ASME Boiler and Pressure Vessel Code, Section 
VIII, Division 2, Appendix 5, methodology may be used 
when calculating fatigue. Localized bearing stress val- 
ues are beyond the scope of this specification. 

303.1 STANDARD API FLANGES, HUDS, AND 
THREADED EQUIPMENT. Flanges and hubs for 
subsea use shall be designed in accordance with Sec- 
tions 901, 902, and/or 903 of this specification. 


303.2 PRESSURE CONTROLLING COMPO- 
NENTS. Casing hangers, tubing hangers, and all pres- 
sure controlling 17D components, except for mudline 
suspension wellhead equipment, shall be designed in 
accordance with Section 303.2 of API Specification 6A. 


Pressure controlling components of mudline equip- 
ment shall be designed in accordance with Section 
1100 of this specification. 


303.3 PRESSURE CONTAINING COMPO- 
NENTS. Wellheads, bodies, bonnets and other pres- 
sure containing 17D components shall be designed in 
accordance with Section 303.3 of API Specification 6A. 


For purpose of design, lock screws and stems shall 
comply with Section 303.2 of API Specification 6A. 


303.4 CLOSURE BOLTING. Closure bolting shall 
be designed in accordance with Section 303.4 of API 
Specification 6A. Refer to Appendix F of this specifica- 
tion for recommended bolt makeup torque. 


NOTE: Closure bolting of all 10,000 psi (69,0 MPa) 
API 6BX and 17SV flanges shall be made up to 2/3 
specified minimum yield stress. 

Closure bolting manufactured from carbon or alloy 
steel shall not be used in submerged service at hard- 
ness levels exceeding Rockwell "C" 35. 

303.5 UNPRESSURIZED PRIMARY STRUC- 
TURAI. COMPONENTS. IInpressurized primary 
structural components such as guide bases shall be 
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designed in accordance with accepted industry prac- 
tices and documented in accordance with API Specifi- 
cation 6A, Section 305. A safety factor of 1.5 or more 
shall be used in the design calculations. 


As an alternative, a design verification load test of 
1,5 times its rated capacity may be substituted for 
design analysis. The component muat sustain the teat 
loading without deformation to the extent that any 
other performance requirement is not met, and the 
fest documents shall be retained. 


303.6 SPECIFIC EQUIPMENT. Refer to Section 
303.6 of API Specification 6A. In addition, refer to 
Sections 900, 1000 and 1100 of this specification for 
additional design requirements. If specific design re- 
quirements in Sections 900, 1000, and 1100 of thia 
specification differ from the general requirements in 
Section 300 of thia specification, then the equipment'a 
specific design requirements shall take precedence. 


303.7 DESIGN OF LIFTING DEVICES. 


303.7a Padeyes. Padeyes shall be designed in ac- 
cordance with documented industry practice using a 
design factor of safety of 4 or greater based on mini- 
mum specified ultimate material strength at the 
maximum rated pickup angle. Load capacities of 
padeyes shall be marked as per Section 700 of this 
specification, 

303.76 Other Lifting Devices. Other lifting de- 
vices such as running tools shall be designed per 
Section 303.5 of this specification. If the lifting de- 
vices are either pressure containing or controlling, 
and are designed to be pressurized during lifting 
operations, then the load capacity shall include 
stresses induced by internal rated working pressure. 
Load capacity shall be marked on all lifting devices 
per Section 700 of this specification. 


Running tools for subsea wellhead equipment are 
beyond the scope of this document. Refer to Appendix 
G of this specification for recommended guidelines 
for design of these tools. 


Specific requirements for design of mudline equip- 
ment running tools are given in Section 1100 of this 
specification. 

303.7c Performance Verification Testing. Per- 
formance Verification Testing of lifting devices shall 


be done in accordance with Section 307.5 of this 
specification. 


304 MISCELLANEOUS DESIGN INFORMATION. 


304.1 GENERAL. Shall comply with Section 304.1 
of API Specification 6A. 

304.2 FRACTION TO DECIMAL EQUIVA- 
LENCE. Table 304.1 in API Specification 6A gives the 
equivalent fraction and decimal values. 

304.3 TOLERANCES. Unless otherwise specified 
їп tables or figures of this specification, the following 
tolerances shall apply: 


Dimension Tolerance 
X.XX +0.02 
X. XXX +0.005 


304.4 BOLTING. Shall comply with Sections 303.4 
and 304.4 of API Specification 6A. 


304.5 TEST, VENT, INJECTION, AND GAGE 
CONNECTIONS. Shall comply with Section 904 of 
this specification. or Section 304.5 of API Specification 
6A. 


304.6 EXTERNAL CORROSION CONTROL 
PROGRAM. External corrosion control for subsea 
trees and wellheads should be provided by appropriate 
materials aclcction, coating systems, and cathodic pro- 
tection. A corrosion control program is an ongoing 
activity which consists of testing, monitoring, and re- 
placement of spent equipment. The implementation of 
в corrosion control program is beyond the scope of this 
document. 


304.7 COATINGS (EXTERNAL). 


304.7a The coating system and procedure used shall 
comply with the written specification of the equip- 
ment manufacturer, the coating manufacturer, or 
Appendix D of this specification. 


304.7b The manufacturer shall maintain, and have 
available for review, documentation describing the 
coating systems and procedures used. 


304.7c Underwater visibility should be considered 
when selecting coating colors. 


304.8 CATIIODIC PROTECTION. Cathodic pro- 
tection system design requires the consideration of the 
external area of the equipment to be protected. It is 
the responsibility of the equipment manufacturer to 
document and maintain the information on the wetted 
area of all equipment supplied according to Section 305 
of this specification. This documentation shall contain 
the following information as a minimum: 


* Location and size of wetted surface area for specific 
materials. 


* Areas where welding is prohibited. 


* Materials of construction and coating systems ap- 
plied to external wetted surfaces. 


* Control line interface locations. 
* Flowline interfaces. 


Cathodic protection design guidelines are contained 
in the following: 


* "Corrosion Control on Steel, Fixed Offshore Plat- 
forms Associated with Petroleum Production," NACE 
Standard RP-01-76, NACE, Houston, Texas. 


* "Cathodic Protection Design," Veritas Offshore Stan- 
dard RP B401, Det Norske Veritas, Hovik, Norway. 


NOTE: Some materials have demonstrated a suscep- 
tibility to hydrogen embrittlement when exposed to ca- 
thodic protection in scawater. Care should be exercised 
in the selection of materials for applications requiring 
high strength, corrosion resistance, and resistance to 
hydrogen embrittiement. Materials which have shown 
this susceptibility include martensitic stainless steels 
and mare highly alloyed steels haning yield strengths 
over 150,000 psi (1035,0 MPa). Other materials subject 
to this phenomenon are hardened low alloy steels, 
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particularly with hardness levels of Rockwell “С” 35 or 
greater, precipitation hardened nickel-copper allays, 
and some high strength titanium alloys. 


305 DESIGN DOCUMENTATION. Design documen- 
tation shall he in accordance with Section 305 of API 
Specification 6A. 


306 DESIGN REVIEW, Shall be in accordance with 
Section 306 of API Specification 6A. 


307 PERFORMANCE VERIFICATION TESTING. 


307.1 SCOPE. This section defines the performance 
verification test procedures to be used to qualify prod- 
uct designa. 


307.2 GENERAL. Equipment or fixtures used to 
qualify designs using these performance verification 
procedures shall һе representative of production mod- 
els in terms of design, dimensions, and materials. На 
product design undergoes any changes in fit, form, 
function or material, the manufacturer shall document 
the impact of such changes on the performance of the 
product. A design that undergoes a substantive change 
becomes a new design requiring retesting. А substan- 
tive change is a change identified by the manufacturer 
which affects the performance of the product in the 
intended service condition. This may include changes 
in fit, form, function or material. А change in material 
may not require retesting if the suitability of the new 
material can be substantiated by other means, 


307.3 HYDROSTATIC AND GAS TESTING. Hy- 
drostatic pressure tests shall be acceptable for all per- 
formance verification pressure tests for API 17D equip- 
ment. Manufacturers may at their option substitute 
gas test for some or all of the required performance 
verification pressure test. Hydrostatic and gas perfor- 
mance verification test procedures and acceptance cri- 
teria shall meet the requirements set forth in Section 
600 of this specification. 


307.4 HYDROSTATIC PRESSURE CYCLING 
TESTS. Table 307.1 lists API Specification 17D equip- 
ment which must be subjected to repetitive hydrostatic 
pressure cycling tests to simulate startup and shut- 
down pressure cycling which will occur in long term 
field service. For these hydrostatic cycling tests, the 
equipment shall be alternately pressurized ta the full 
rated working pressure and then depressurized until 
the specified number of pressure cycles have been 
completed. No holding period is required for each pres- 
sure cycle. A standard hydrostatic (or gas if applicable) 
test (ref. Section 600 of this specification) shall be 
performed before and after the hydrostatic pressure 
cycling test. 


307.5 LOAD TESTING. The manufacturer's rated 
load capacities for API Specification 17D equipment 
shall be verified by either performance verification 
testing, Finite Element Analysis (FEA) or classical 
engineering analysis. [f testing is used to verify the 
design, the equipment shall be loaded to the rated 
capacity at least three times during the test without 
deformation to the extent that any other performance 
requirement is not met. If FEA or engineering analysis 
is used, the analysis shall be conducted using tech- 
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niques and programs which comply with documented 
industry practice. 


307.6 MINIMUM AND MAXIMUM TEMPERA- 
TURE TESTING. Performance verification tests at 
rated working pressure or greater shall be performed 
to confirm the performance of the equipment at a test 
temperature equal to or less than the minimum rated 
operating temperature classification, and at a test 
temperature equal to or greater than the maximum 
rated operating temperature claasification. As an al- 
ternative to testing, the manufacturer shall provide 
other objective evidence, consistent with documented 
industry practice, that the equipment will meet perfor- 
mance requirements at both temperature extremes. 


307.7 TEMPERATURE CYCLING. Table 307.1 lista 
API Specification 17D equipment which shall be sub- 
jected to repetitive temperature cycling testa to simu- 
late startup and shutdown temperature cycling which 
will occur in long term field service. For these tem- 
perature cycling tests, the equipment shall be alter- 
nately heated and cooled to the upper and lower tem- 
perature extremes of its rated operating temperature 
classification as defined in Section 307.6 above. During 
temperature cycling, rated working pressure shall be 
applied to the equipment at the temperature extremes 
with no leaks. Temperature cycling from room tem- 
perature to the lower temperature extreme plus cy- 
cling from room temperature to the upper tempera- 
ture extreme may be substituted for temperature 
cycling directly between the two temperature extremes. 
As an alternative to testing, the manufacturer shall 
provide other objective evidence, consistent with docu- 
mented industry practice, that the equipment will meet 
performance requirements for temperature cyclings. 


307.8 LIFE CYCLE/ENDURANCE TESTING. Life 
cycle/endurance testing, such as make-break tests on 
connectors and operational testing of valves, chokes, 
and actuators, is intended to evaluate long-term wear 
characteristics of the equipment tested. Such tests 
may be conducted at any temperature. Table 307.1 
lists API Specification 17D equipment which shall be 
subjected to extended life cycle/endurance testing to 
simulate long-term field service. For these life cycle/ 
endurance tests, the equipment shall be subjected to 
operational cycles per manufacturer's performance 
specifications (i.e., make up to full torque/ break out, 
open/close under full rated working pressure). Addi- 


tional specifications for life cycle/endurance testing of 


the components listed in Table 307.1 may be found in 
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the equipment specific sections of this specification 
covering these items (Sections 900, 1000, and 1100). 


307.9 SCALING. Scaling may be used to verify the 
members of a product family. A product family is a 
group of producta for which the design principles, physi- 
cal configuration, and functional operation are the 
same, but which may be of differing size. The design 
stress levels in relation to materíal mechanical proper- 
ties must be based on the same criteria for all members 
of the product family in order to verify designs via 
scaling. Testing of one size of a product family shall 
verify products one nominal size larger and one nomi- 
nal size smaller than the tested size. Testing of mul- 
tiple product sizes also verifies two nominal sizes larger 
than the smallest item tested and two nominal sizes 
smaller than the largest item tested. The test product(s) 
may be used to qualify products of the same family 


having equal or lower pressure ratinge. 


(a) Nominal sizes for Valves, Connectors, Hangers* 
and Packoffs* are defined aa follows: 


1 13/16, 2 1/16, 2 9/16, 3 1/16 or 3 1/8, 4 1/16 or 
4 1/8, 5 1/16 or 5 1/8, 7 1/16, 9, 11, 13 5/8, 16 3/4, 
18 3/4, 20 3/4 or 21 1/4, and 26 3/4 inches (46, 52, 
65, 78, 103, 130, 179, 228, 279, 346, 425, 476, 527 
or 540, and 680 mm). 

(b) Nominal sizes for Pipes, Hangers* and Packoffs* 

are defined as follows: 
2 1/16, 2 3/8, 2 7/8, 3 1/2, 4, 4 1/2, 5, 5 1/2, 6 5/8, 7, 
7 5/8, 8 5/8, 9 5/8, 10 3/4, 11 3/4, 13 3/8, 16, 18 5/8 
and 20 inches (52, 60, 73, 89, 102, 114, 127, 140, 
168, 179, 194, 219, 244, 273, 298, 340, 406, 473, 
and 508 mm). 

(c) Nominal sizes for chokes are defined in one-inch 
(25 mm) increments, where the choke size is de- 
termined by the maximum orifice configuration 
(trim). 

*NOTE: The manufacturer may choose either (а) or (b) 

to define hanger and packoff nominal sizes. 


307.10 DOCUMENTATION. The manufacturer 
shall document the procedures used and the results of 
all performance verification tests used to qualify equip- 
ment to API Specification 17D. The documentation 
requirementa for performance verification testing shall 
be the same as the documentation requirements for 
design documentation in Section 305 of this specifica- 
tion. In addition, documentation shall identify the 
person(s) conducting and witnessing the tests, and the 
time and place of the testing. 


TABLE 307.1 
ADDITIONAL PERFORMANCE VERIFICATION TEST REQUIREMENTS 


PRESSURE TEMPERATURE ENDURANCE 

COMPONENT CYCLING TEST CYCLING TEST CYCLING TEST 
Other End Connectors 200 NA PMR* or 3*** minimum 
Wellhead/Tree/Spool Connectors 3 NA PMR or 3*** minimum 
Tubing Hanger Spools 3 NA МА 

Valves 200 3 200 

Valve Actuatora 200 3 200 

Tree Cap Connectors 3 NA PMR or 3*** minimum 
Flowline Connectors 200 МА PMR or 3*** minimum 
Subsea Chokes 200 NA 200 

Subsea Choke Actuators 200 3 200 

Subsea WH Casing Hangers 3 NA NA 

Subsea WH Annulus Seal Assemblies 3 3 NA 

Suhsea WH Tnhing Hangers as 3 ge 

Mudline WII Tubing Hanger Spools 3 NA NA 

Mudline WII Tubing Hangers 3 3 ト 

Running Tools** 3 NA PMR or 3*** minimum 


* Per Manufacturer's Rating 
** Subsea Wellhead Running Tools are not included (refer to Section 1001.10) 
*** Seals and other consumable items may be replaced between cycles. 
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TABLE 901.3 
Type 178V Flanges for 
5,000 psi (34,5 MPa) Rated Working Pressure 


L 
M MATERIAL TO BE АР! DESIGNATION 
CR 75 К. MINIMUM 
* = T ー REF: SECTION 401 & 402 
i P 


BREAK SHARP 
CORNER 


.125 R. 
(3 mm) 


125 x 45' 

ALL TOLFRANCFS РЕВ АР! (3 mm) " 

EXCEPT AS NOTED 

M (Groove Location) !.030 (0,7 mm) 

-.000 
GR (Groove Radius) +.005 (0,1 тт) 
—.000 
Hub Dimensions 
Nomina! Large Length Retainer Ring 
Size Outside Total Dia. of Groove Groove Gasket 
and Bore Dia Thickness of Neck Neck Loeation Radius Мо. 
B ор ЈЕ Ј L M GR BX 

in. (mm) im, (mm) in. (mm) іп. (mm) in. (trm) in. (mm) in. (mm) 
2½ (52) 5.031 (128) 1.166 (29.5) 3.555 ( 91) 3.282 ( 84) 2.907 ( 74) .125 ( 32) 152 
27, ( 65) 5.781 (147) L166 (29,5) 4.406 (112) 3.282 ( 84) 2.907 ( 74) .125 ( 32) 153 
8% (78) 6.312 (160) 1.166 (29,5) 4.938 (126) 3.432 ( 88) 3.067 ( 78) 125 ( 3,2) 154 
4% (108) 1.625 (194) 1.197 (30,5) 6.250 (159) 3.757 ( 96) 3.382 ( 86) 425 ( 32) 155 
$4 (130) 9,380 (240) 1.490 (36,0) 7.755 (197) 4.732 (121) 4.357 (111) ,125 ( 3,2) 169 
The (179) 10.788 (275) 1.622 (41,5) 9.075 (281) 5.541 (141) 4,979 (127) .188 ( 4,8) 156 
9 (228) 13.250 (340) 1.622 (41,5) 11.625 (296) 6.113 (156) 5.551 (141) .188 ( 4,8) 157 


11 (279) 16.250 (415) 1.654 (42,0) 14.625 (372) 6.932 (162) 2.370 (162) 188 ( 4,5) 108 
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TABLE 901.3 (continued) 
Type 17SV Flanges for 
5,000 psi (34,5 MPa) Rated Working Pressure 


R (Outside Dio.) 
Size 2 1/16 Thru 5 1/А + 062 (2 mm) 


Size 7 1/16 Thru 11 +.125 (3 тт) 

RL (Length of Ring) +125 (3 mm) 
-.000 

RT (Depth of Large Dio.) 4.062 (2 mm) 
-.000 

Ra! (Lorge 1.0. Ring) +.031 (1 mm) 
~.000 

RJ2 (Small 1.0. Ring) 4.031. (1 тт) 
-.000 

C (Chamfer) +.010 (0,3 mm) 
ー.000 

Bolt Dia. 


Size 2 1/16 Thru 7 1/16 +.060 (2 mm) 
-.020 (0,5 mm) 


Size 9 Thru 11 +.090 (2,5 тт) 
— 020 (0,5 тт) 


Basic Dimensions of Ring 


Nominal Size Outside Depth Large Small Length Dia of Number of 
and Bore Dia. of of LG ID of ID of of Bolt of Bolt 
of Hub Ring ID Ring Hing Ring Chamfer Circle Bolts Holes 
ROD RT RII RJ2 RL C BC 
in. (mm) in, (mm) in. (mm) in. (mm) in. (mm) іп (тт) i in (mm) 


2% (52) 850(21) 964 (24.5) 6.093 (129.4) 3.718 (945) 2.430 ( 63) 
2%. (65) 9.62 (245) 964 (24.5) 6.943 (1485) 4,468 (113,5) 2.400 (63) 125 (3) 
94 (15) 10.50 (267) 984 (24,5) 6375 (162.0) 5.000 (1270) 2.500 (86) 125 (3) 
4% (103) 12.25 (312) 995 (25,3) 7.687 (195,3) 5.312 (1604) 2.875 ( 49) 125 (3) 


6.50 (165,1) 8 
7.50 (190,5) 8 
8.00 (203,2) 8 1.25 (32) 
9.50 (241,3) 8 

R 


54 (130) 14.75 (375) 1.208 (30.7) 9.442 (239.9) 5.817 (198.6) 2.900 ( 99) 125 (3) 11.50 (292.1) 152 (42) 
7% (0179) 15.50 (394) 1.420 (36,1) 10.762 (273.4) 9157 (2321) 4.450 (14) 188 (5) 12.50 (317,5) 12 1.50 (39) 
9 (228 19.00 (483) 1420 (36.1) 13.210 (338.2) 10.557 (296.9) 5.311 (128) 15.50 (393,7) 


11 (279) 0200 (585) 1.452 (36,0) 16,312 (114,4) 14.887 (373,1) 5.222 (149) 19.00 (482,6) 
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TABLE $01.4 
Tyne 178V Flanges for 
10,000 psi (69,0 MPa) Rated Working Pressure 


BREAK SHARP 
CORNER 


ALL TOLERANCES PER АР! 
EXCEPT AS NOTED 


M (Groove Location) Mm (0,7 mm) 
GR (Groove Radius) +098 (0,1 mm) 


Hub Dimensions 


Nominal Large Length 

Size Outside Total Dia. of Groove 

and Dia Thickness 0! Neck Neck Location 

Bore ор Т 1 1. M 
іп. (mm) in, (mm) in. (mm) in. (mm) in. (mm) in. (mm) 
1s ( 46) 4.500 (115) 1.166 (29,5) 3.230 ( 82,6) 3.282 ( 84) 2.907 ( 74) 
2½ (52) 5.000 (130) 1.166 (29,5) 3.750 ( 95,3) 3.282 ( 84) 2.907 ( 74) 
ZA. ( 95) 5.800 (150) 1.166 (29,0) 4.550 (115,6) 8.302 ( 84) 2.927 | 75) 
Ss (78) 6.930 (175) 1.197 (30,5) 5.680 (144,3) 3.666 ( 94) 8.291 ( B4) 
4, (103) 8.437 (215) 1.810 (33,3) 6.812 (178,0) 4.277 (109) 3.902 ( 99) 
5 (130) 9.960 (255) 1.500 (38,1) 8.335 (211.7) 4.732 (121) 4.357 (111) 
T, (179) 13.660 (350) 1.653 (42,0) 12.035 (305,7) 6.204 (158) 5.641 (143) 
9 (228) 16.250 (418) 1.653 (42.0) 14.625 (371.5) 7.270 (185) 6.707 (170) 
п (279) 18.870 (480) 2,035 (51,7) 17.245 (438,0) 8.153 (207) 7.591 (198) 
13% (846) 22.250 (565) 2.308 (58.7) 20.625 (523,9) 9.531 (242) 8.969 (228) 


MATERIAL TO BE АР! DESIGNATION 
75 K. MINIMUM 
REF: SECTION 401 & 402 


Retainer 
Groove 
Hadius 

GR 

in. (mm) 

125 (3,2) 

125 (3,2) 

125 (3.2) 

125 (3,2) 

125 (3,2) 

125 (3,2) 
188 (4,8) 
ЛЕК (4.8) 
188 (4,8) 
188 (4.8) 


Ring 
Gasket 
No. 
BX 


151 
152 
153 
154 
155 
169 
156 
157 
158 
159 


SBX 157 9 
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TABLE 906.1 
API TYPE SBX PRESSURE ENERGIZED RING GASKETS 
op — — 
- ODT — — 
63 — 
MAX. | E 
1/16"x45* N 
(1,5 men) 
V/ _\ 
Tu の 


NOTE 1: Radius "R" shall bo 8 to 12 percent of the gasket height "Н." 
NOTE 2: Two pressure passage holes in the SBX ring cross section 
prevent pressure lock when connections are made up underwater. 
Taw әріпте are provided fur drilling the pressure passage holes. 


Nominal 
r Size 


in. (тт) 


Уа ( 46) 
2 ( 52) 


29, ( 65) 
За ( T8) 
4% (103) 
7% (179) 
(228) 
(279) 


(346) 
(346) 
1422) 
1422) 


(476) 
(476) 


(540) 
(540) 


и 


13% 
13% 
16% 
16% 


18% 
18% 


21% 
214 


SBX 169 5% (131,18) 


Qutida 
Diameter Height Width of 
of Ring of Ring Ring 
ор H A 
in. (тт) іп (mm) in (тт) 


3,008 (76,40) 0.379 ( 9,63) 0.379 ( 9,63) 
3.334 (84,68) 0.403 (10,24) 0.403 (10,24) 


3.974 (100,94).0.448 (11,38) 0.448 (11.38) 
4.600 (116,84).0.488 (12,40):0.488 (12,40) 
5.825 (147,96):0.560 (14.22) 0.560 (14,22) 
9.367 (237,92) 0.733 (18,62).0.733 (18,62) 
11.593 (294,46)-0.826 (20,98) 0.826 (20,98) 
13.860 (352.04):0.911 (23.14):0.911 (23.14) 


16.800 (426,72) 1.012 (25,70) 1.012 (25,70) 
15.850 (400,59). U % (23,93) 0.541 (13.74) 


Diameter 
of Flat 
орт 


in. (mm) 


2.964 ( 75,03) 
3.277 ( 83,24) 


3.910 ( 39,31) 
4531 (115,09) 
5.746 (145,95) 
9.265 (235,28) 
11.476 (291,49) 
13.731 (348,77) 


16.657 (423,09) 


15.717 (399,21) 


19.347 (491.41), 1.105 (28,07) 0.638 (16.21) 19.191 (487,45) 
18,720 (475.49) 0.560 (14,22) 0.560 (14.22) 18641 (473,48) 


21.896 (556,16) 1.185 (30,10), 0,684 (17.37) 21.728 (551,89) 
22.463 (570,56) 1.185 (30,10) 0.968 (24,59) 22.295 (566,29) 


24.596 (624,71) 1.261 (32,08):0.728 (18.49) 24.417 (620,19) 
25.198 (640,03) 1.261 (32,03) 1.029 (26,14) 25.020 (635,51) 


6.831 (173,51), 0.624 (15,85)0.509 (12,93) 


6.743 (171,29) 


A* (width of ring) 
C (width of Пах) 


TOLERANCES 


"ett 


(mm) 


+0.008,-0.000 (*0,2.-0) 
!0.006,-0.000 ( :0,15.-0) 


D (height of chamfer} ,,.,., +6.000,-0.03 (*0,-0,8) 
E (depth of groove) ........... +0.02,-0 ( *0,8,-0) 
Е (width of groove) es БОЛИЈЕ (0,2) 
Н“ (height of ring) ........ +0.008.-0.000 (*0,2,-0) 
OD(OD of ring!) +0.020,-0.000 (*0,5,-0) 
P (average piteh diameter 
V 20.005 {=0,1) 
R, (radius in ring) +0.02 (+0,5) 
N. (radius in атооуе)....................... тах 
// ru 


“А plus tolerance of 0.008 in. (0,2 mm) for width A and height J is 
permitted, provided the variation in width or height of any ring 
does not exceed 0.004 in. (0,1 mm) throughout its entire cir- 


cumference. 


Width 
of Flat 
с 


in. (mm) 


0.425 ( 8,26) 
0.346 ( 8,79), 


0.385 ( 9,78) 
0.419 (10,64) 
0.481 (12,22) 
0.629 (15,98) 
0.709 (18,01) 
0.782 (19,88) 


0.869 (22,07) 
0.408 (10,36) 
0.482 (12,24) 
0.481 (12,22) 


0.516 (13,11) 
0.800 (20,32) 


0.550 (13,97) 
0.851 (21,62) 


0.421 (10,69) 


Hole Size 
р 


in. (mm) 
0.06 (1,5) 


0% (15). 
0.06 (1.5) . 


0.06 (1,5) 
0.06 (1,5) 
0.12 (3,0) 
0.12 (3.0) 
0.12 (3.0) 


0.12 (3,0) 
0.12 (3,0) 
0.12 (3,0) 
0.06 (1,5) 


0,12 (3,0) 
0.12 (3,0) 


0.12 (30) 
0.12 (3,0) 


0.06 (1,5) 


Depth of 
Groove 


E 
in. (mm) 
0.22 ( 5,56) 
0.23 ( 5,95) 


027 ( 6,75) 
0.30 ( 7,54) 
0.33 ( 8,33) 


044 (11,11) 


0.50 (12,70) 
0.56 (14,29) 


0.62 (15,88) 
0.56 (14,29) 
0.67 (17,07) 
033 ( 8,33) 


0.72 (18,26) 
0.72 (18,26) 


0.75 (19,05) 
0.75 (19,05) 


0.38 ( 9.65) 


in. (mm) 


3.062 ( 77,79) 
3,395 ( 86,23) 


4.046 (102,77) 
4.685 (119.00) 
5.930 (150,62) 
9.521 (241,83) 
11.774 (299,06) 
14.064 (357.23) 


17.033 (432,64) 
16,063 (408,00) 
19.604 (497,94) 
18.832 (478,33) 


22,185 (563,50) 
22.152 (577,90) 


24.904 (632,56) 
25.507 (647,88) 


6.955 (176,66) 


Width of 
Groove 


N 
in. (mm) 
0.466 (11,84) 
0,498 (12.65) 


0.554 (14.07) 
0.606 (15.39) 
0.698 (17,73) 
0.921 (23,39) 
1.039 (26.39) 
1.149 (2918) 


1.279 (32.49) 
0.786 (19.96) 
0.930 (23,62) 
0.705 (17,91) 


1.006 (25,56) 
1.290 (32,77) 


1.071 (27,20) 
1.878 (34,87) 


0.666 (16,92) 


17D: Subeea Wellhead and Christmas Tree Equipment 


TABLE 906.2 
API TYPE SRX PRESSURE ENERGIZED RING GASKETS 


TOLERANCES (mm) 
А“ (width of rings +0.008,-0.000 (40,20,-0) 


C (width of flat)........ *0.006,-0.000(*0,15,-0) 
D' 4Wobraize) су L3 4 em =0.02 (10,9) 
Е (depth of groove).......... *0.02,-0 (+0,5,-0) 
С (Оро groove) ...... *0.004,-0,000 (+0,10,-0) 


H* (heightof ring) ..... +0.008,-0.000 (+0,20,-0) 
М (width of groove)... +0.004,-0.000 (+0,10,-0) 


OD (OD of ring) ........ 9.000. 0.006 (+0,-0,15) 
ODT (OD of flat) 20.002 (--0,05) 
eee IO see note 
A | IST ^ Oen IM) о шасы x cha Dcla ae ute ық +y’ 


OPTION A OPTION B 


"А plus tolerance of in. 0.008 (0,2 mm) for width A and height H is 
permitted, provided the variation in width or height of any ring 
does not exceed 0.004 їп. (0,1 mm) throughout its entire circum- 
ference. 


NOTE 1; The two pressure passage holes illustrated in the SEX ring cross section prevent pressure lock when connections are made up 
waderwuter, Hole diameter яһай бе 05717 mm), Two options are provided for drilling the pressure passage hole, 


Approx. 
Pitch -— а pasa 
| = t et 
Rin of Ring and Diameter Width of Width Қоныс Height Radius in Depth of Width of Radius in Made Up 
Мат Groove of Ring Ring of Flat Bevel of Ring Ring Groove Groove Groove Flanges 
Р ор А で D H R, E F R: 8 


in. (mm) іп (mm) in. (mm) іп (тт) іп. (тт) іп. (mm) in. (mm) іп (mm) іп. (mm) in. (mm) 
SRX 201 1.813 ( 46,04) 2.026 ( 46,04) 0.226 ( 5,74) 0.126 (2,20) 0.057 (145) 0.445 (11,30) 0.02f (0,5) 016 (4,06) 0219 ( 5,56) 0.03 (0,8) 一 
SRX 205 2.250 ( 57,15) 2.453 ( 62,31) 0.219 ( 5,56) 0.120 (3,05) 0.072% (1,83) 0.437 (11,10) 0.024 (0,5) 0.16 (4,06) 0.219 ( 5,58) 0.02 (0,5) 一 
SRX 210 3.500 ( 88,90) 3.844 ( 97,63) 0.375 ( 9,53) 0.213 (541) 0.125 (3,18) 0.750 (19,05) 0.037 (0,8) 0.25 (6,35) 0.375 ( 9,52) 0.03 (08) 一 
SRX 216 0.125 (130,18) 5.547 (140,89) 0.469 (11,91) 0.210 (5,33) 0.167! (4,24) 1.000 (2540) 0,082 (1,5 0.31 (7,87) 0.469 (11,91) 9.03 (08) 一 


Tolerance on these dimensions is +0 –,015 (40 -0,4) Tolerance on these dimensions is +0.02 -0 (+0,5 -0) 


conform to Table 901.5, or other weld ргера- 
rations may be employed where the atrength 
of the overlay alloy equals or exceeds the 
strength of the base materials. 


Dimensions for Type 1755 flange ring grooves 
shall conform to Table 906.1. 


(b) Integral Flange Exceptions. Type 1755 
flanges used as end connections on subsea 
completion equipment may have entrance 
bevels, cuunterbures ог recesses lu receive 
running/test tools, plugs, etc. The dimen- 
sions of such entrance bevels, counterbores, 
and recesses are not covered by this specifica- 
tion and may exceed the B dimension of the 
Tables. The manufacturer shall ensure that 
the modified flange designs shall meet the 
requirements of Section 303.3 of this specifi- 
cation, 

(c) Threaded Flanges. Threaded flanges shall 
not be used on subsea completions equip- 
ment, except as provided in Section 903. 
Dimensions of threaded flanges, if used, shall 
comply with API Specification 6A, Sec- 
tion 901. 


(d) Weld Neck Flanges. Bore and Wall Thick- 
ness: The bore diameter J shall not exceed 
the values shown in Table 901.2. The speci- 
fied bore shall not result in a weld-end wall 
thickness less than 87.5 percent of the nomi- 
nal wall thickness of the pipe to which the 
flange is to be attached 


Weld End Preparation: Dimensions for weld 
end preparation shall conform to Figure 901.2. 


Taper: When the thickness at the welding 
end is at least 3/32" (2,5 mm) greater than 
that of the pipe, and the additional thickness 
decreases the inside diameter, the flange 
shall be taper bored from the weld end at a 
slope not exceeding 3 to 1. 


NOTE: Due to smaller maximum bore di- 
mensions, Type 17SS weld neck flanges are 
not intended to be welded to wellhead and 
completion equipment in this specification. 
Their purpose is to provide a welding transi- 
tion between a flange and a pipe. 
901.2b(3) Ring Grooves. Corrosion resistant in- 
layed ring grooves for 2" (52 mm) through 11" (279 
mm) API Type 1788 flanges shall comply with the 
requirements of Table 901.5 and Section 404.3, 


Corrosion resistant inlays for 13 5/8" (346 mm) 
through 21 1/4" (540 mm), 5000 psi, Type 6BX 
flanges shall comply with the requirements of API 
Specification 6A, Section 901. 


901.2c Standard Subsea Flanges 一 Working 
Pressures 10,000 or 15,000 Psi (69,0 or 103,5 
MPa) (Type 6BX). Standard flanges for use in 10,000 
or 15,000 psi (69,0 or 103,5 MPa) working pressure 
subsea completions equipment shall comply with the 
requirements for API Type 6BX flanges, as defined in 
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API Specification 6A. These flanges are ring joint 
type flanges, designed for face-to-face make-up. The 
connection make-up bolting force reacts primarily on 
the flange face. 


Corrosion resistant inlayed ring grooves for API 
Type 6BX flanges shall comply with the require- 
ments of API 6A, Section 901. 


901.24 Segmented Flanges — Working Pres- 
sure 5000 Psi. Segmented flanges should not be 
used except where closely spaced multiple connec- 
tions do not permit the use of full size standard 
flanges. If segmented flanges are used, there shall be 
at least two pressure controlling valves between the 
segmented flange and the wellhead. Segmented 
flanges for use on subsea completion equipment shall 
comply with the requirements of API Specification 
6A, Section 901. These flanges are ring joint type 
flanges, designed for face-to-face make-up. The 
connection make-up bolting force reacts primarily on 
the flange face. 


Note that API segmented flanges are not recom- 
mended for hydrogen sulfide service. 


Segmented flanges shall not be used for applica- 
tions involving external bending moments unless 
auxiliary support is provided to isolate the flange 
from the external loads. 


The large angular rotations often required to align 
mating segmented flanges may induce excessive tor- 
sional loads which could damage flexible piping (ref. 
API Recommended Practice 17B). If segmented flanges 
are used with flexible piping, the loads acting on 
these flanges and flexible piping shall not exceed the 
limits established by their respective manufacturers. 


Note that API segmented flanges use type RX or 
SRX gaskets. Since RX ring gaskets are not vented 
and could trap fluid during make up. Type SRX 
gaskets shall be used with segmented flanges which, 
per the manufacturer’s written specifications, will be 
made up subsea. 


Corrosion-resistant inlayed ring grooves are not 
allowed for segmented flanges (reference API Speci- 
fication 6A, Section 901.2d(5)). Therefore, segmented 
flanges must be manufactured from corrosion-resis- 
tant materials, 


901.2e Swivel Flanges — Working Pressures 
5000 or 10,000 Psi (34,5 ог 69,0 MPa) (Type 175V) 


901.2e(1) General. Type 17SV flanges are mul- 
tiple-piece assemblies in which the flange rim is 
free to rotate relative to the flange hub. Type 17SV 
flanges may be used on subsea completions equip- 
ment where it is difficult or impossible to rotate 
either of the flange hubs to align the mating bolt 
holes. Type 178V flanges mate with standard Type 
6BX and 1788 flanges of the same size and pressure 
rating. 


Type 17SV swivel flanges are of the ring joint type 
and are designed for face-to-face make-up, The 
connection make-up bolting force reacts primarily 
on the flange face. 


908.7 DOCUMENTATION. The manufacturer shall 
document the results of subsea tree valve functional 
tests. 


The manufacturer shall document instructions con- 
cerning field assembly and maintenance of subsea 
valves, 


908.8 STORING AND SHIPPING. Storing and ship- 
ping of subsea valves and actuators shall comply with 
Section 800 of thia specification. 


909 TFL WYE SPOOL AND DIVERTER. 


909.1 GENERAL. The TFL WYE spool is located 
between the master valves and the swab closure. The 
purpose of the WYE spool is to provide а smooth 
transitional passage way for TFL (Through Flowline) 
tools from the flowline(s), to the vertical production 
bore(s) of the well, while still permitting normal 
wireline, or other types of vertical access through the 
tree top. Refer to API Recommended Practice 17C for 
further information. 


909.2 DESIGN. Design of TFL WYE spool and 
diverters shall conform to Section 300 of this specifica- 
tion, 

909.2a WYE Spool. All transitional surfaces 
through the WYE spool shall have chamfered sur- 
faces without reduced diameter or large gaps per the 
dimensional requirements of Figure 4.3 and 4.4 of 

API Recommended Practice 170, 


The intersection of the flowloop bore to the vertical 
wellbore shall comply with the dimensional require- 
ments of API Recommended Practice 17C, Section 
4.2. 
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TABLE 908.6В 
MARKING FOR SURSEA VALVE ACTUATOR 
Marking Application 
1. Manufacturer's name or trademark Nameplate and cylinder 
2. The letters 17D Nameplate 
3. Maximum working pressure of the cylinder Nameplate 
4. Manufacturer's model number Nameplate 
5, Serial or identification number Nameplate and cylinder 
6. Temperature rating Nameplate 
7. Hydrostatic test pressure Cylinder 
8. PSL level Nameplate 
TABLE 908,6C 
MARKING FOR SUBSEA VALVE AND ACTUATOR ASSEMBLY 
Marking Application on Actuator 
1. Assembler's name or trademark Nameplate 
Z. The letters 17D Nameplate 
3. Assembly serial or identification number Nameplate 
4. Rated water depth Nameplate 


909.2b Diverter. Provisions shall be made to di- 
vert TFL tools to and from the TFL loops per the 
manufacturer's written specification. Diverter 
device(s) shall be designed in accordance with Sec- 
tion 4.7 of API Recommended Practices 17C and aa 
described in Section 4.6 of API Recommended Prac- 
tice 17C. 


909.2c Interfaces. 


909.2c(1) Master Valve Interface. The WYE 
spool lower connection shall be sized to mate with 
the master valve npper соппесћап This connection 
shall provide pressure integrity equal to the work- 
ing pressure of the subsea tree and provide struc- 
tural strength capable of withstanding the com- 
bined loads of full working pressure at the connection 
plus any externally applied loads specified by the 
manufacturer. 


909.22(2) Swah Closure Interface. The upper 
WYE spool connection shall be sized to mate with 
the swab closure lower connection. The connection 
shall provide pressure integrity equal to the work- 
ing pressure of the subsea tree and provide struc- 
tural strength сарае of withstanding the com- 
bined loads of full working pressure at the connection 
plus any externally applied loads specified by the 
manufacture. 


909.2c(3) TFL Flowloop Interfaces. The WYE 
outlet connection shall be sized to mate with either 
the TFL flowloop piping or the wing valve. This 
connection shall provide preasure integrity equal to 
the working pressure of the tree and provide struc- 
tural strength capable of withstanding the com- 


bined loads of full working pressure at the соппес- 
tion plus any externally applied loads specified by 
the manufacturer. Combined pressure loading, pip- 
ing preloads (or tension), flowloop makeup and any 
other applied loads shall nnt exceed the allowable 
yield stress of the TFL piping as defined in Section 
914 of this specification, nor shall it reduce the 
fluwliue internal diameter to below the drift diam- 
eter. The bore of the WYE spool shall be aligned 
with the bore of the flowloop according to the di- 
mensional requirements of API Recommended Prac- 
tice 17C, Section 4.2, Angles of the TFL WYE spool/ 
flowloop connection shall be less than ог equal tu 


15* from vertical. 


909.2c(4) WYE Spool/Diverter Interface. The 
diverter bore should be concentric with the bore of 
the flowline and a smooth transition surface should 
be used to connect the bores. In addition to the 


straight section of the flowloop above the transition 
surface, a straight section should also he provided 
above or below any locking recess or side pocket. 
The internal surface should provide a smooth tran- 
sition from cylindrical passage tu curvature of the 
loop. 

909.3 MATERIALS, Material requirements shall 
conform with Section 400 of this specification. All end 
and outlet connections used on TFL Wye spools shall 
have their mng grooves either manufactured from, or 
inlayed with, corrosion resistant materials. 

909.4 WELDING. Welding on TFL WYE spools and 
diverters shall conform to Section 500 of this specifica- 
tion. 


909.5 TESTING. All TFL WYE spools and diverters 
shall be tested in accordance with Section 600 of this 
specification and drift tested per API Recommended 
Practice 17C, Section 3.4a. 

909.6 MARKING. All TFL WYE spools and diverters 
shall be marked to conform with Section 700 of this 
specification. 

909.7 STORING AND SHIPPING. All TFL WYE 


spools and diverters shall be shipped and stored in 
accordance with Section 800 of this specification. 


910 SUBSEA TREE UPPER CONNECTION AND 
SUBSEA TREE САР. 


910.1 GENERAL. Section 910 addresses the upper 
lerminations of the tree wellbores. The design and 
manufacture of control couplers/connectors which may 
or may not be integral with the tree upper connection 
and/or the tree cap, are not addressed in this docu- 
ment. 


910.1a Tree Upper Connection. 


910.1a(1) Purpose. To provide an uppermost at- 
tachment interface on the tree for connection of: 


* A tree running too] used for installation and 
workover purposes. 


A tree cap. 
* Internal crown plugs, if applicable. 


910.1a(2) Integral or Nonintegral. The tree 
upper connection may consist of a separate spool 
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which mechanically connects and seals to the tree 
upper valve or upper valve block termination. The 
upper connection may consist of an integral inter- 
face profile in or on top of the valve(s) body. 


910.1Ь Tree Сар. 


910.1b(1) Non-pressure Containing Tree Cap. 
Non-pressure containing tree caps protect the tree 
upper connection and vertical wellbores from pos- 
sible environmental damage nr undesired effects 
resulting from corrosion, marine growth or poten- 
tial mechanical loads. Design of non-pressure con- 
taining tree cups shall comply with Section 300 of 
this specification and is not addressed further in 
this document. 

910.1b(2) Pressure Containing Tree Cap. A 


pressure containing tree cap provides tree top pro- 
tection and an additional sealing barrier between 


tree wellbore(s) and the environment. 
810.2 DESIGN. 


910.2a General. This section applies to both the 
tree npper connection and pressure containing tree 
caps. The design of this equipment shall comply with 
Section 300 of this specification. 


910.2a(1) Pressure Rating. The tree upper con- 
nection and tree cap shall be rated to the tree 
working pressure plus an allowance for other load- 
ing effecta as defined in Section 910.2b of this speci- 
fication. 


910.2a(2) Tree Upper Termination Connec- 
tion/Profile. The tree upper connection shall pro- 
vide a locking and sealing profile for the tree run- 
ning tool and/or tree cap. The design strength of the 
connection shall be based on loading considerations 
specified in Section 910.2b of this specification. 
Independent sealing surfaces shall be provided for 
each treebore. Corrosion resistant materials or in- 
lays shall be provided for these seal surfaces. Inlays 
are not required if the base metal is corrosion 
resistant or if redundant nonmetallic seals are used. 
The connection shall also provide for passage of 
wireline tools and shall not limit the diameter 
of the treebore. 


910.28(3) Pressure Containing Tree Caps. The 
tree cap locking mechanism shall be designed to 
contain the rated tree working pressure acting over 
the corresponding seal areas that interface with 
the upper tree connection. 


910.2a(4) Crown Plug Profiles. The effect of 
wall thickness reductions due to crown plug pro- 
files machined into the tree upper termination shall 
be included in design analysis and documentation 
as required in Section 300 of this specificatian. 


910.2b Design Loads/Conditions. Analytical 
design methods shall conform to Section 300 of this 
specification. As a minimum, the following loading 
parameters/conditions shall be considered and 
doumented by the manufacturer when designing the 
upper tree connection and tree cap: 


*Internal and external pressure 
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• Pressure separation loads shall be based on worst 
case sealing conditions (leakage tw the largest redun- 
dant seal diameter shall be assumed) 


* Mechanical preloads 

* Riser bending and tension loads 

* External environmental loads 

* Fatigue considerations 

Mechanical installation (impact) loads 

* Hydraulic coupler thrust and/or preloads 
* Corrosion 


910.2c Installation Pressure Test. А means shall 
be provided to test the upper tree connection and 
tree cap seal(s) after installation. 


910.2d Pressure Venting. The tree cap shall be 
designed such that any pressure underneath the cap 
can be vented prior to cap release. This function may 
be designed to be automatic or to be performed inde- 
pendently. 


910.2e Hydraulic Lock. A means shall be pro- 
vided for the prevention of hydraulic lock during 
installation of the tree cap. 


910.2f Guidance and Orientation. Means shall 
be provided to guide and orient the tree cap relative 
to upper tree connection interface. 


910.3 MATERIALS. Shall conform to Section 400 of 
this specification. 

910.4 WELDING. Shall conform to Section 500 of 
this specification. 

810.5 TESTING. 


910.5a General. The following test procedure ap- 
plies to upper tree connectors and tree cap ennnec- 
tors having either both mechanical or hydraulic con- 
nectors. 


910.5b Performance verification testing shall com- 
ply with the requirements of Section 307 of this 
speciſicatiun. а 


910.5c Factory Acceptance Testing. АП wellbore 
pressure containing/controlling componcnts shall 
comply with the hydrostatic test requirements of 
Section 600 of this specification. Components having 
multiple bores or ports shall have each bore or port 
tested individually to verify that there is no inter- 
communication. 


Components which contain hydraulic control fluid 
shall be subjected to a hydrostatic body/shell test per 
the requirements of Section 908.5b(3 Xa) of this speci- 
fication. 


After final assembly, the connector shall be tested 
for proper operation and interface per the manu- 
ſucturer's written specificaliun using actual mating 
equipment or an appropriate test fixture. Hydraulic 
circuits (if applicable) shall be subjected to a 
hydrostatic test per the requirements of Section 
908.5b(3Xb) of this specification. 

Functional testing shall be conducted per the 
manufacturer’s written specification to verify the 


primary and secondary operating and release mecha- 
nisms, override mechanisms, and locking mechanisms. 
Testing shall verify that actual operating forces/pres- 
sures fall within the manufacturer's documented 
specifications. 


910.6 MARKING. Shall conform to Section 700 of 
this specification. 

910.7 STORING AND SHIPPING. Shall conform 
to Section 800 of this specification. 


911 TREE GUIDE FRAME. 


911.1 GENERAL. The tree guide frame interfaces 
with the permanent guide base to guide the subsea 
tree onto the subsea wellhead. The frame may also 
provide a structural mounting for piping, flowline con- 
nection, control interfaces, work platforms, аподез, 
handling points, and structural protection for tree com- 
ponents. 


911.2 DESIGN. 


911.2a Permanent Guide Base Interface. The 
tree guide frame shall interface with standard per- 
manent guide base dimensions, refer to Figure 1001.2. 
Orientation of the guideline slots in the post shall be 
specified by the manufacturer. 


911.2b Loads. Аз a minimum, the following loads 
shall be considered and documented by the manufac- 
turer when designing the tree guide frame: 
* Ballast 
* Guideline Tension 
* Flowline Reaction Loads 
* Snag Loads 


911.2c Intervention Interfaces. Subsea interven- 
tion fixtures attached to the tree guide frame shall be 
in accordance with Section 921 of this specification. 


911.3 MATERIALS. Materials shall conform to Sec- 
tion 405 of this specification, 


911.4 WELDING. Welding shall be in accordance 
with Section 502 of this specification. 


911.5 TESTING. Interface testing shall be conducted 
on the guide frame by installing the frame on a four 
post 6.0 ft. (1830 mm) radius test stump, or permanent 
guide base in compliance with Section 911.2a of this 
specification. A wellhead connector and mandrel or 
other centralizing means is to be used during the test. 
Test results shall be in accordance wilh the 
manufacturer's written specifications. 


911.6 MARKING. The marking shall conform to 
Section 700 of this specification. 


911.7 STORING AND SHIPPING. Storing and ship- 
ping shall be in accordance with Section 800 of this 
specification. 

912 TREE RUNNING TOOL. 


912.1 GENERAL. This section of the specification 
addresses the tree running tool as defined in API 
Recommended Practice 17A Section 2.3.2.3, Paragraph 
L. No attempt has been made to standardize dimen- 
sions of generic types of equipment. 
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The function of а hydraulic or mechanical tree run- 
ning tool is to support the tree during installation and/ 
or retrieval from the заЪаса wellhead. It may also be 
used to connect the completion riser to the subsea tree 
during installation, test, or workover operations. A 
subsea wireline/coil tubing BOP or other tool packages 
may be run between the completion riser and tree 
running tool. 


912.2 DESIGN. The design of the tree running tool 
shall comply with Section 300 of this apacifieatinn. 


912.2a Operating Criteria. The manufacturer 
shall specify the operating criteria for which the tree 
running/retrieval tool is designed. 


NOTE TO USERS: Tree running/retrieval tools 
should be designed to be operable in the conditions/ 
circumstances expected to exist during tree running / 
retrieving operations and шей re-entry | workover 
operations. Specific operating criteria (design loads 
and angle limits, etc.) should consider the maximum 
surface vessel motions and resulting maximum run- 
ning string tensions and angles which may occur. 


912.2b Loads. As a minimum, the following load- 
ing parameters/conditions shall be considered and 
documented by the manufacturer when designing 
the tree running tool. 


* Internal and external pressure 


* Pressure separation loads shall be based on worst 
case sealing conditions (leakage to the largest re- 


dundant seal diameter shall be assumed). 
* Mechanical preloads 
• Riser bending and tension loads 
* Environmental loads 
* Fatigue considerations 
* Mechanical installation (impact) loads 
* Hydraulic coupler thrust and/or preloads 


* Thermal expansion (trapped fluids, dissimilar met- 
als) 


* Installation/workover overpull 
* Corrosion 


The manufacturer shall specify the loads/conditions 
for which the equipment is designed. The manufac- 
turer shall document the load/capacity for their tree 
running tool connector using the load chart format 
illustrated in Figure 907,1, which relates pressure to 
allowable bending moment for various tensions. The 
manufacturer shall document whether the basis of 
the graphs are stress limits or seal separation limits. 


912.2c Tree Interface. The tree running tool in- 
terfaces with the tree upper connection. This inter- 
face shall be designed for emergency release at à 
running string departure angle as specified by the 
manufacturer. This release must not cause any dam- 
age to the subsea tree such that any other perform- 
апсе requirement is not met. 


The tree interface consists of four main component 
Areas: 


* Locking Profile and Connector 

* Re-entry Seal (where applicable) 

* Extension Subs or Seals (where applicable) 

* Controls and Instrumentation (where applicable) 


912.2c(1) Locking Profile and Connector. The 
tree running tool shall land and lock onto the lock- 
ing profile of the upper tree connection and shall 
withstand separating forces resulting from applied 
mechanical loads and the rated working pressure of 
the tree as specified by the manufacturer. The tree 
running tool connector shall meet functional re- 
quirements set furth in Section 907.2b. 


Meana shall be provided to prevent trapped fluid 
from interfering with make-up of the hydraulic or 
mechanical connector. 

912.22(2) Re-entry Seal. Ап additional sealing 
barrier to the environment may be included in the 
interface between the tree running tool interface. 
This seal encircles all Боге extension subs and muy 
enclose hydraulic control circuits. The rated work- 
ing pressure of this gasket shall be specified by the 
manufacturer. NOTE TO USER: The pressure 
containing capability of this gasket must be at least 
equal to the tree rated working pressure or the 
maximum anticipated control pressure of the 
downhole safety valve, whichever is greater, if the 
SCSSV control circuit(s) is encapsulated by this 
seal. 


912.2c(3) Extension Subs or Seals. Extension 
subs or seals (if used) shall engage mating surfaces 
in the upper tree connection for the purpose of 
isolating each bore. The seal mechanism may be 
either metal-to-metal seals or redundant resilient 


seale. 


In multi-bore applications which use a re-entry 
seal ая descrihed in Section 912 2c(2), each exten- 
sion sub or seal shall be designed to withstand an 
external pressure as specified by the manufacturer. 
NOTE TO USER: The pressure rating of the exten- 
sion sub or seal should be equal to the working 
pressure rating of the tree, or if enclosed, the maxi- 
mum anticipated control pressure of the SCSSV 
line, whichever is greater. Each extension sub or 
seal (if used) shall be designed to an internal pres- 
sure rating equivalent to the rated working pressure 
of the tree. 


912.2c(4) Controls and Instrumentation. Con- 
trol system and data gathering instrumentation 
conduits may pass through the tree running tool 
body. Specific designs and selection of component 
materials are the responsibility of the manufac- 
turer. 


912.2d Running String Interface. The tree run- 
ning tool may interface with: 


* The drilling riser system 

Subsea WCT-BOP or wireline cutter 
* Completion riser or stress joint 

* Drill pipe or tubing running string 
* LWRP 


— ——À— —€———— — MÀ 
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912.2e Tree Guideframe Interface, The tree run- 
ning tool may have a guidance structure that inter- 
faces with the tree guideframe to provide initial 
orientation and alignment. If a guidance system is 
ured, it shall he designed tn provide alignment to 
protect seals and seal surfaces from damage in ac- 
cordance with the manufacturer's written specifica- 
tion. 


912.2f Control System Interface. The tree run- 
ning tool and/or the workover control interface nor- 
mally transfers control of the subsea tree from the 
normal surface production control point to the 
workover control system. 


912.3 MATERIALS. Tree running tool portions 
which may be exposed to wellbore fluids shall be made 
of materials conforming to Section 400 of this specifi- 
cation and ta NACE МН-01-75 Structural materials 
shall conform to the requirements of Section 400. 


912.4 WELDING. Welding shall be in accordance 
with Section 500 of this specification. 


912.5 TESTING. 


912.5a General. The following test procedure ap- 
plies to both mechanical and hydraulic connectors. 


912.5b Performance verification testing shall com- 
ply with the requirements of Section 307 of this 
apccification. 

912.5c Factory Acceptance Testing. All wellbore 
pressure containing/controlling components shall 
comply with the hydrostatic test requirements of 
Section 600 of this specification. Components having 
multiple bores or ports shall have each bore or port 
tested individually to verify that there is no inter- 
communication. 


Components which contain hydraulic control fluid 
shall be subjected to a hydrostatic body/shell test per 
the requirements of Section 908.5b(3)(a) of this speci- 
fication. 


After final assembly, the connector shall be tested 
for proper operation and interface per the manu- 
facturer's written specification using actual mating 
equipment or an appropriate test fixture. Hydraulic 
circuits (if applicable) shall be subjected to a 
hydrostatic test per the requirements of Section 
908.5b(3)b) of this specification. 

Functional testing shall be conducted per the 
manufacturer's written specification to verify the 
primary and secondary operating and release mecha- 
nisms, override mechanisms, and locking mechanisms. 
Testing shall verify that actual operating forces/pres- 
sures fall within the manufacturer's documented 
specifications. 

912.6 MARKING. Identification of each component 
shall be in accordance with Section 700 of this specifi- 
cation. 


912.7 STORING AND SHIPPING. Storing and ship- 
ping shall be in accordance with Section 800 of this 
specification. 

913 TREE CAP RUNNING TOOL, 


913.1 GENERAL. Tree cap running tool is used to 
install and remove subsea tree cap assemblies. Tree 


cap running tools may be mechanically or hydraulical- 
ly operated. 


Tools for running tree caps тау have some of the 
following functions: 


* actuation of the tree cap connector 
* pressure tests of the tree cap seals 
* relieve pressure beneath the tree cap 
* injection of corrosion inhibitor fluid 


913.2 DESIGN. The tree cap running tool shall com- 
ply with Section 300 of this specification. 


913.2a Operating Criteria. The tree cap running 
tool shall have operating criteria as set forth in 
Section 912.2a of this specification. 


913.2b Loads. Design loads shall be determined 
and documented in the same manner as set forth in 
Section 912.2b of this specification, 


913.2c Tree Cap to Running Tool Interfaces. 


913.2c(1) The interface between the tree cap and 
running too] shall be designed for release at a 
running string departure angle as documented by 
the manufacturer. This release must not cause any 
damage to the subsea tree such that any other 
performance requirement is not met. 


913.2c(2) For pressure containing tree caps, any 

interface connections of related piping, hoses, and 

valves which could communicate with the seal сау- 

ity shall be designed to withstand internal and 

external pressures as described in Section 912.2 of 
this specification. 

913.3 MATERIALS. Materials selection shall con- 

form to Section 400 of this specification, 


913.4 WELDING. Welding requirements shall con- 
form to Section 500 of this specification. 


913.5 TESTING. 


913.54 General. The following test procedure ap- 
plies to both mechanical and hydraulic connectors. 


913.5b Performance verification testing shall com- 
ply with the requirements of Section 307 of this 
specification. 


913.5c Factory Acceptance Testing. АП wellbore 
pressure containing/controlling components shall 
comply with the hydrostatic test requirements of 
Section 600 of this specification. Components having 
multiple bores or ports shall have each bore or port 
tested individually to verify that there is no inter- 
communication. 


Components which contain hydraulic control fluid 
shall be subjected to a hydrostatic body/shell test per 
the requirements of Section 908.5b(3Xa) of this speci- 
fication. 


After final assembly, the connector shall be tested 
for proper operation and interface per the manu- 
facturer’s written specification using actual mating 
equipment or an appropriate test fixture. Hydraulic 
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circuits (if applicable) shall be subjected to a 


hydrostatic test per the requirements of Section 
908.5b(3)(b) of this specification. 


Functional testing shall be conducted per the 
manufacturer's written specification to verify the 
primary and secondary operating and release mecha- 
nisms, override mechanisms, and locking mechanisms. 
Testing shall verity that actual operating forces/pres- 
sures fall within the manufacturer's documented 
specifications. 


913.8 MARKING. Component marking shall con- 
form to Section 700 of this specification. 


913.7 STORING AND SHIPPING. Storing and 
shipping shall conform to Section 800 of this specifica- 
tion. 

914 TREE PIPING. 


914.1 GENERAL. Tree piping is defined as all pipe, 
fittings, or pressure conduits, excluding valves and 
chokes, from the vertical borcs of the tree to the flowlinc 
connection(s) leaving the subsea tree. The piping may 
be used for production, pigging, monitoring, injection, 
service, or test of the subsea tree. 

Inboard tree piping is upstream of the first tree wing 
valve(s) Outboard tree piping is downstream of the 
first tree wing valve, and upstream of the flowline 
connector. 


914.2 DESIGN. 


914.22 Allowahle Stresses. Outhoard.tree pip- 
ing shall conform to the requirements of an existing 
documented piping code, such as АМЗИАЗМЕ B31.4, 
B31.8 or B31.3. As s minimum, the design rated 
working pressure of the outboard piping shall be 
equal to the rated working pressure of the tree. 
Inboard piping shall be designed in accordance with 
Section 300 of this specification. In all cases, the 
following shall be considered: 


• Allowable stress at working pressure 
” Allowable stress at test pressure 

• External loading 

* Tolerances 

• Corrosion/Erosion allowance 

• Temperature 

* Wall thinning due to bending 


914.2b Other End Connectors. Other end con- 


nectors shall comply with Sections 901 through 906 
of this specification. 


914.2c Operating Parameters. Operating param- 
eters for tree piping shall be based on the service, 
temperature, material, and external loading on each 
line. Tree piping may be designed to flex tn enahle 
connectors to stroke or to compensate for manufac- 
turing tolerances, 


914.2d Tree Piping Flowloops. Tree piping 
flowloops may be fabricated using forged fittings or 
prebent sections, or may be formed in a continuous 
piece. Either “cold” bending or "hot" bending may be 
used. Bends which are to be used in Н,5 service shall 
conform to the requirements of NACE MR-01-75. 
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Quenched and tempered pipe and tube that is hot 

bent shall be requenched and tempered after bending 

per the manufacturer's written specification. Pipe 

bending tolerances shall conform to the requirements 

е the Pipe Fabrication Institute (PFI) Standard ES- 
4. 


914.2е TFL Tree Piping Flowloops. TFL piping 
flowloops shall also be designed in accordance with 
API Recommended Practice 17C and Section 909 of 
this specification. 


914.2f Pigging. The manufacturer shall document 
the pigging capability of tree piping. 

914.2g Flowline Connector Interface. The tree 
piping and flowline connector shall be designed to 
allow flexibility for connection as per the manu- 
facturer’s written specification. In the connected 
position, the combination of induced pipe tension, 
permanent bend stress, and the specified operating 
pressure shall not exceed the allowable stress as 
defined in Section 914.2a of this specification. Streases 
induced during makeup may exceed the level in Sec- 
tion 914.2a of this specification, but shall not exceed 
material minimum yield stress. 


914.2h Pressure/Temperature Transducer and 
Chemical Injection Penetrations. Penetrations lo- 
cated on inboard piping shall be equipped with flanged 
outlets which conform to Sections 901 or 904 of this 
specification. 


Penetrations located on outboard piping may be 
either flanged, threaded, or weld on bosses. Threaded 
connections shall conform to Section 903 of this speci- 
fication, flanged connections shall conform to Sec- 
tions 901 or 904, and weld-on bosses shall conform to 
ANSI B16.11. 


Safeguarding of the transducer connections should 
be provided by either locating the ports in protected 
areas or by fabricating protective guards or covers, 


914.3 MATERIALS. Materials for inboard piping 
shall conform to Section 400 of this specification. Ma- 
terial for outboard pipe and pipe fittings shall conform 
to the requirements of the applied design code, e.g., 
wall thickness calculated using ANSI B31.3 requires 
the use of B31.3 allowable stresses. 


914.4 WELDING. Welding of inboard piping shall 
be in accordance with Section 500 of this specification. 
Welding of outboard piping shall conform to the appli- 
cable piping code or Section 500 of this specification, 
whichever is appropriate. 


914.5 TESTING. Hydrostatic proof testing shall be 
conducted on all tree piping. If the tree piping test 
pressure exceeds the tree rated working pressure, 
then the tree piping may be subjected to separate 
hydrostatic shell tests as individual spool pieces rather 
than as complete assemblies. Test pressures and method 
for testing inboard piping shall conform to the require- 
ments of Section 600 of this specification. Outboard 
tree piping shall be tested in accordance with the 
flowline code as specified in Section 914.2a of thia 
specification. 

914.6 MARKING. Marking shall be in accordance 
with Section 700 of this specification. 
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915.3b(2) Dimensions — The dimensions of the 
flowline connectors flow passages should be compati- 
ble with the drift diameters of the flowlines. 


If TFL service is specified, the TFL flow passage 
geometry shall meet the dimensional requirements 
of API Recommended Practice 17C. 


If pigging capability is specified, the flowline con- 
nector flow passages should be configured to pro- 
vide transitions and internal geometry compatible 
with the type of рта) specified hy the manufac- 
turer. 


The end connections used on the flowline connec- 
tor (flanges, clamp hubs, or other types of connec- 
tions) shall comply with Sections 901 through 906 
of this specification. Preparations for welded end 
connections shall comply with Section 901.2 of this 
specification. 

The termination interface between the flowline 
connector and the flowline shall conform to the 
requirements of a documented design code, such as 
ANSI B31.3, B31.4, or B31.8. 


915.3b(3) Functional Requirements — The 
flowline connector and/or its associated running 
tool(s) should provide positioning and alignment of 
mating components such that connection can be 
accomplished without damage to sealing compo- 
nents or structural connection devices. Seals and 
sealing surfaces should be protected during flowline 
installation operations. 


Metal-to-metal seals are preferred for primary 
seals on flowline connectors. Where metal-to-metal 
primary scals nrc not utilized, redundant seals (pri- 
mary plus backup) shall be provided. 


Where multiple bore seals are enclosed within sn 
outer environmental or secondary seal, bi-direc- 
tional bore seals shall be provided to prevent стовв- 
communication between individual bores. 


The flowline connection system shall provide 
means for pressure testing the flowline and/or 
umbilical connections following installation and 
hookup. 


The flowline connector design should provide a 
means to disconnect and remove the tree (and to 
subsequently replace it) without the need to re- 
trieve the subsea flowline/umbilical to the surface. 
Consideration should he given to preventing sea- 
water from entering into the flowline when sepa- 
rated from the tree. 


The flowline connector shall have the same work- 
ing pressure rating as the subsea tree. Means shall 
be provided for pressure testing the tree and all its 
associated API valves and chokes without exceed- 
ing the test pressure rating of the flowline connec- 
tor. 


The flowline connector shall have the same tem- 
perature rating as the subsea tree. 


915.4 MATERIALS. Flowline connector support 
frames may be of welded construction using common 
structural steels that conform to Section 400 of this 
specification. 


‘The pressure containing components of the flowline 


connector shall comply with Section 400 of this specifica- 


tion. Other structural steel components of the flowline 


connector shall comply with Section 300 and 600 of this 


specification. 


9815.5 WELDING. Welding requirements shall con- 
form to Section 500 of this specification. 


915.6 TESTING. 


915.62 General — This section deala with testing 
of the flowline connector system which includes the 
flowline connector support frame, the flowline con- 
nector, the flow loops, and associated running/re- 
trieval and maintenance tools. Testing requirements 
of the flowline(s) and umbilical(s) are beyond the 
scope of this specification. 

915.6b Performance Verification Testing — 
Tests shall be conducted to verify the structural and 
pressure integrity of the flowline connector system 
under the rated loads specified by the manufacturer 
in accordance with Section 307 of this specification. 
Such tests shall also take into consideration: 


* Simulated operation of all running/retrieval tools 
under loads typical of those expected during ac- 
tual field installations. 


* Simulated pull-in or catenary flowline loads (as 
applicable) during flowline installation and con- 
nection. 


* Removal and replacement of primary seals for 
flowline connectors for remotely replaceable seals. 


* Functionaltests of required running/retrieval and 
maintenance tools. 


* Maximum specified misalignment. 


The manufacturer shall document successful 
completion of the above tests. 


915.6c Factory Acceptance Testing. 


Structural Components — All mating structural 
components shall be tested per the manufacturer's 
written specification for fit and function using actual 
mating equipment or test fixtures. 


Prcssure Containing Components — For 
flowline connectors mounted outboard of the first 
wing valve, all pressure containing components shall 
be hydrostatically tested in accordance with the speci- 
fied flowline code. For flowline connectors mounted 
inboard of the first wing valve, hydrostatic tests shall 
be conducted in accordance with Section 600 of this 
specification. 

Components having multiple bores or ports shall 
have each bore or port tested individually. Multiple 
bores enclosed within an outer environmental or sec- 
ondary seal shall be tested in the reverse direction at 
the lawest working presanre rating of any enclosed 
seal to verify that there is no intercommunication 
between bores. 


Components which contain hydraulic control fluid 
shall be subjected to a hydrostatic body/shell test per 


the requirements of Section 908.5b(3a) of this speci- 
fication. 

After final assembly, the connector shall be tested 
for proper operation and interface per the manu- 
facturer's written specification using actual mating 
equipment or an appropriate test fixture. Hydraulic 
circuits (if applicable) shall be subjected to a hydro- 
static test per the requirements of Section 908.5b(3Xb) 
of this specification. 


Functional testing shall be conducted per the 
manufacturer's written specification to verify the 
primary and secondary operating and relcase mecha- 
nisms, override mechanisms, and locking mechanisms. 
Testing shall verify that actual operating forces/prea- 
sures fall within the manufacturer's documented 
specifications. 
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shall be derived in the same manner specified in 
Section 912.2a of this specification. 


916.2b Running Tool Interface. The manufac- 
turer shall document the maximum combined loads 
at which the running tool can remain connected with- 
out damage to the extent that any other performance 
requiremcnt is not met. The running tool shall be 
designed for emergency release at running string 
tensions and departure angles as specified and docu- 
mented by the manufacturer. 


Control and/or test connections which pass through 
this interface shall retain pressure integrity under 
the maximum combined loads rating. 


916.2c Control Package Guideframe. If used, 
guideframes on the control package and/or running 


tool shall be designed to provide for the alignment of 

mating components during installation and removal 

n — dance with the manufacturer's written speci- 
cation. 


816.3 MATERIALS, Materials selection shall con- 
form to Section 400 of this specification. 


916.4 WELDING. Welding requirements shall con- 
form to Section 500 of this specification. 


916.5 TESTING. Testing requirements shall con- 
form to Section 600 of this specification. 


916.6 MARKING. Component marking shall con- 


915.8 STORING AND SHIPPING. Storingandship- | (072 to the requirements of Section 700 of this speci- 
ping shal] comply with Section 800 of this specifica- 
tion. 916.7 STORING AND SHIPPING. Storing and ship- 
ing shall conform to the requirements of Section 800 
916 CONTROL PACKAGE (POD) RUNNING/RE- ра! x 
TRIEVAL AND TESTING TOOLS. of this specification. " 
i 917 FLOWLINE CONNECTOR SUPPORT FRAME 
916.1 GENERAL. The Control Package Running/ G/RETRIEVIN 
Retrieval and Testing Tools are used to install, re- RUNNIN G TOOLS AND RELATED 


move, and test the subsea components of the produc- SYSTEM INTERFACES. 

tion control system. The design of these tools is depen- 917.1 GENERAL. This section covers tools used to 
dent upon the type of control system utilized and the install and retrieve flowline connector support frames 
configuration of the subsea hardware which may in- which are not installed integral with other equipment. 


clude a control pod and hydraulic accumulator system i . ing tool 
(Refer to API Recommended Practice 17А Section 4.4.3). Foo MM. pred песе 4 ы - сіб m fag 


Tools for running and retrieving the equipment will 917.2 Operating Criteria. The manufacturer 
genernlly require hydraulic control functions to oper- shall document the pertinet criteria for which the 
ate lockdown devices, hydraulic or electrical connector flowline connector support from running/retrievel 
actuation mechanisms, and means for connection to tools and related system interfaces are 
and release from the control package. Additional equip- Specific operating criteria for the flowline Vista dil 
ment may he included to provide the сараћ ћу for support frame running tool shall be derived in the 
inplace troubleshooting or fault isolation. same manner specified in Section 912.2a of this speci- 
fication. 


917.2b Loads and Component Strength. Design 
loads of the flowline connector support frame run- 
ning tool shall be determined in the manner specified 
in Section 912.2b of this specification. 


Running Tools — А] etrieval and mainte- 
nance tools shall be tested per the manufacturer's 
written specification for fit and function with mating 
equipment or test fixtures. 


915.6d In-Situ Testing — In-Situ testing is be- 
yond the scope of this specification. However, if In- 
Situ testing of flowlines is required at pressures 
above the tree rated working pressure, a test isola- 
tion valve with a higher working pressure than the 
tree may be required. 


915.7 MARKING. Marking shall comply with Sec- 
tion 700 of this specification. 


The tools may be run on a completion riser, drill pipe, 
wire rope, or umbilical. 
916.2 DESIGN. The control package (POD) run- 


ning/retrieva] and testing tool shall comply with Sec- 
tion 300 of this specification. 


916.2a Operating Parameters. The manufacturer 
shall document the operating criteria for which the 
control package (POD) running/rctricval and testing 
tools are designed. Specific operating criteria for the 
control package running/retrieval and testing tools 


917.2c Running Tool Interfaces. The flowline 
connector support frame running tool shall be ca- 
pable of connection, function and disconnection at 
the maximum combined loads, as specified by the 
manufacturer. 
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Control and/or test connections which pass through 
the interface shall retain pressure integrity at the 
maximum combined load rating. 


917.2d Guidance and Alignment. If used, guid- 
ance structures shall be designed to provide for align- 
ment of mating components during installation and 
removal in accordance to the manufacturer's written 
specification. 

917.2e Remote Intervention Equipment. Re- 
mote intervention fixtures shall be designed in ac- 


cordance with requirements of Section 921 of this 
specification. 


917.3 MATERIALS. Materials shall conform to Sec- 
tion 400 of this specification. 


917.4 WELDING. Welding requirements shall con- 
form to Section 500 of this specification. 


917.5 TESTING. Test of flowline connector support 
frame running tool shall confnrm with Sections 300 


and 600 of this specification. 

917.6 MARKING. The flowline connector support 
frame running tool shall be marked to conform with 
Section 700 of this specification. 

917.7 STORING AND SHIPPING. The flowline 


connector support frame running tool shall be stored 
and shipped in accordance with Section 800 of this 


specification. 
918 TREE-MOUNTED HYDRAULIC CONTROL 
INTERFACES 

918.1 GENERAL. Tree-mounted hydraulic control 
interfaces covered by this specification include all pipes, 
hoses, fittings, or connectors mounted on the subsea 
tree, flowline base, or associated retrieving 
tools for the purpose of transmitting hydraulic signals 
or hydraulic power between controls, valve actuators 
and monitoring devices on the tree, flowline base or 
running tools and the control umbilical(s) or riser paths. 


918.2 DESIGN. 

918.2a Pipe/Tubing/Hoses. Allowable stresses in 
pipe/tubing shall be in conformance with ANSI B31.3. 
Hose design shall conform to an existing documented 


industry standard such as SAE Standard J517. De- 
sign shall take into account: 


* Allowable stresses at working pressure 
* Allowable stresses at test pressure 

* External loading 

* Collapse 

* Manufacturing tolerances 

* Fluid compatibility 

* Flow rate 

* Corrosion/erosion 

* Temperature range 


918.2h All pipe/tubing/hose shall be 1/4" (6 mm) 
nominal diameter, or larger. 


918.2c All pipe/tubing/hose shall be within the en- 
velope defined by the guideframes of the tree, run- 
ning/retrieving tool, or the flowline base. 

9.18.24 All pipe/tubing/hose should be supported 
and protected to minimize damage during testing, 
installation/retrieval, and normal operations of the 
subsea tree, 

918.2e End Fittings, Connectors, Connector 
Plates. End fittings and connectors shall meet or 
exceed requirements of the existing piping code used 
for the piping/tubing/hose design in Section 918.2a of 
this specification. 

The connector plate/junction plate assembly shall 
be designed to withstand rated working pressure 
applied simultaneously in every control path without 
deforming to the extent that any other performance 
requirement is not met in accordance with the 
manufacturer's written specification. In addition, 
when non-pressure balanced control stabs are used, 
the manufacturer shall determine and document thc 
rated water depth at which connector plate/junction 
plate can decouple the control stabs without defor- 
mation damage to the plate assemblies. The manu- 
facturer shall determine and document the force re- 
quired for decoupling at rated water depth. 

Proprietary connector plate/junction plate designs 
shall meet the test requirementa set forth in Section 
918.4 of this specification. 

918.21 Control Line Stabs. As a minimum, con- 
trol line stabs for the SCSSV, Production Master 
Valve(s), Production Wing Valve, and ап Annulus 
Valve shall be designed so as not to trap pressure 
when the control stabs are separated. The control 
stabs should be designed to minimize seawater in- 
gress when disconnected. In addition to the internal 
working pressure, the control stabs shall be designed 
to withatand external hydrostatic ртеяяпта at 
manufacturer’s rated water depth. 


918.3 MATERIALS. 


918.3a Pipe/tubing and end fittings, connectors and 
connector plates shall be made of materials which 
conform to Section 400 of this specification. 


Pipe/tubing/hoses which are not isolated from 
wellbore fluids by either at least two barriers/seals or 
other appropriate means, shall be designed and ma- 
terials selected for exposure to wellbore fluids and 
pressures. 

918.3b Seal materials used in the end fittings and 
connectors shall conform to Section 400 of this speci- 
fication. 


918.4 TESTING. 
918.4a Pipe/tubing shall be of a design which has 


been performance verification tested in conformance 
to ANSI B31.3. Hoses shall be of a design which has 
been performance verification tests in conformance 
to SAE J343. Performance verification testing for 
hoses shall be repeated for hose designs whose 
verification test are more than five years old. 


Testing of assembled pipe/tubing/hose and end fit- 
tings, connectors, and connector plates shall conform 


18-3/4-10M (476-69) 
18-3/4-15М (476-103) 
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TABLE 1001.1 
WELLHEAD SYSTEMS 
STANDARD SIZES AND TYPES 


NOMINAL SYSTEM 
DESIGNATION 


BOP STACK 
CONFIGURATION 


(INCHES-PSI) (MM-MPa) 


16-3/4-5М (425-35) 
16-3/4-10M (425-69) 
20-3/4-21-1/4-2М (527-540-14) 
13-5/8-10М (346-69) 
21-1/4-5М (540-35) 
13-5/8-15М (346-103) 
18-3/4-10М (476-69) 
13-5/8-15М (346-103) 


1001.6b(1) Loads. As a minimum, the following 
loads shall be considered and documented by the 
manufacturer when designing casing hangers: 

* Suspended Weight 

* Overpull 

* Pressure, Internal and External 

> Thermal 

* Torsional 

• Radial 

• Impact 

1001.6b(2) Threaded Connections. The type 
of casing threads on the hanger shall be per API 

Specification 6A, Section 902 or 918. 

1001.6b(3) Vertical Bore. 

(a) Full Opening Vertical Bore. The minimum 
vertical bores for casing hangers shall be per 
Table 1001.2. раде conforming to this 
requirement shall be referred to as having full 
opening bores. 

TABLE 1001.2 
MINIMUM VERTICAL BORE SIZES FOR 


D 
D 


CASING HANGERS AND WEAR BUSHINGS 


CASING O.D. MINIMUM VERTICAL 

INCHES (MM) BORE INCHES (MM) 
T (178) 6.03" (153) 
7-5/8" (194) 6.78" (172) 
8-5/8" (219) 7.66" (195) 
9-5/8" (244) 8.53" (217) 
10-3/4" (273) 9.53" (242) 
11-3/4" (298) 10.66" (271) 
13-3/8" (340) 12.28” (312) 
16" (406) 14.81" (376) 


SINGLE 
SINGLE 
SINGLE 


HIGH PRESSURE MINIMUM 
HOUSING VERTICAL 
WORKING PRESSURE BORE 


(PSI) (MPa) (INCHES) (mm) 


10,000 (69,0) 17.56 (446) 
15,000 (103,5) 17.56 (446) 
15.12 (384) 
__ 15.12 (384) 
10,000 (69,0) 12.31 (313) 
15,000 (103,5) 12.31 (313) 
10,000 (69,0) 17.56 (446) 
15,000 (103,5) 12.31 (313) 


(b) Reduced Opening Vertical Bores. Reduced 
vertical bores may also be supplied. 


1001.6b(4) Outside Profile. The outside profile 
shall be per the manufacturer's written specifica- 
Lion. 

1001.6Ь(5) Casing Hanger Ratings. The load 
and pressure ratings for casing hangers may ђе а 
function of the tubular grade of material and wall 
section as well as the wellhead equipment in which 
it is installed. Manufacturers shal! determine and 
document the load/pressure ratings for casing hang- 
ers as defined below: 


(a) Hanging Capacity. The manufacturer's stated 
hanging capacity rating for a casing hanger 
includes the casing thread (normally a female 
thread) cut into the hanger body. 


(b) Pressure Rating. The manufacturer's stated 
pressure rating for a casing hanger includes 
the hanger body and the casing thread (nor- 
mally a female thread) cut into the lower end of 
the hanger. 


NOTE: The user is responsible for determining the 
working pressure of a given weight and grade of 
vusing. 


(c) BOP Test Pressure. The BOP test pressure 

rating for a casing hanger is the maximum 
pressure which may be applied to the upper 
portion of the hanger body, and to the annulus 
seal assembly. This rating specifically excludes 
the casing connection at the lower end of the 
casing hanger. 
The BOP test pressure rating for a casing hanger 
shall be equal to the rated working pressure of 
the wellhead housing that the hanger is in- 
stalled in or as shown in Table 1001.3. 


(d) Support Capacity. The manufacturer's stated 
support capacity is the rated weight which the 
casing Һапдег(а) are capable of transferring to 


the wellhead housing or previous casing hang- 
er(s), The effects of full rated internal working 
pressure shall һе included 


1001.6b(6) Flowby Area. Casing hanger mini- 
mum flowby areas shall be documented by the 
manufacturer and maintained for each casing 
hanger assembly. 


TABLE 1001.3 
MINIMUM RATED PRESSURE FOR 


_____________вор TESTIN 
CASING HANGER BOP TEST 
SIZE PRESSURE RATING 
18 3/4" x 16" 3,000 PSI (20,7 MPa) 
(476 mm x 406 mm) 
18 3/4" x 13 3/8" 10,000 PSI (69,0 MPa) 


1001.6c Materials. Materials used for casing hang- 
ers shall comply with Section 400 of this specifica- 
tion. 

1001.6d Testing. 


1001.6d(1) Performance verification testing of 
subsea wellhead casing hangers shall conform to 
Section 307 of this specification. Performance 
verification testing for internal pressure shall be 
performed to verify the structural integrity of the 
hanger and shall be independent of the casing grade 
and thread. 


1001.6d(2) Factory acceptance testing of subsea 
wellhead casing hangers need not include a hydro- 
static test. A dimensional check or drift test shall 
be performed on the hanger to verify the minimum 
vertical bore (refer to Table 1001.2). 


1001.7 ANNULUS SEAL ASSEMBLIES. 


1001.7a General. Annulus Seal Assemblies pro- 
vide pressure isolation between each casing hanger 
and the wellhead housing. They may be run simulta- 
neously with the subsea casing hanger, or separately. 
Annulus seal assemblies are actuated by various 
methods, including torque, weight, and/or hydraulic 
pressure. 

Subsea annulus seal assemblies shall be treated aa 
pressure controlling equipment as defined in API 
Specification 6A. 

1001.7b Design. The design of subsea annulus seal 
assemblies shall comply with Section 300 of this 
specification, 

1001.7b(1) Loads. The following loads shall be 
considered and documented by the manufacturer 
when designing the annulus seal assemblies: 


* Betting Loads 

* Thermal Loads 

* Pressure Loads 

* Releasing and/or Retrieval Loads 


1001.7b(2) Rated Working Pressure. The an- 
nulus seal assembly shall contain pressure from 
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above equal to the rated working pressure of the 
casing hanger (see Section 1001.6b(5)(b)). 


1001.7b(3) Outside Profile. The outside profile 
shall be per the manufacturer's written specifica- 
tion. 
1001.7c Materials. Materials used in annulus seal 


assemblies shall comply with Section 400 of this 
specification. 


1001.7d Testing. 


1001.7d(1) Performance verification testing shall 
be performed in accordance with Section 307 of this 
specification. 


1001.7d(2) Factory acceptance testing is not re- 
quired. 


mas „8 BORE PROTECTORS AND WEAR BUSH- 


1001.8a General. A bore protector protects annu- 
lus seal assembly sealing surfaces inside the well- 
head housing before casing hangers are installed. 
After a casing hangor ie run, a corresponding size 
wear bushing is installed to protect the remaining 
annular sealing surfaces and the previously installed 
annular seal assemblies and casing hangers. They 
are generally not pressure retaining devices. How- 
ever, wear bushings may he designed for ВОР stack 
pressure test loading. 


1001.8b Design. 


1001.8b(1) Loads, The following loads shall be 
considered and documented by the manufacturer 
when designing the bore protectors or wear bush- 
ings: 


* BOP Test Pressure Loading 
* Radial Loads 


Bore Protectors or Wear Bushings do not need to 
Lee the requirements of Section 300 of this speci- 
cation. 


1001.8b(2) Vertical Bores. 


(a) Full Opening Vertical Bore. The minimum 
vertical bore of the bore protector shall be per 
Table 1001.4. The minimum vertical bore 
through wear bushings shall be per Table 
1001.2. Bore protectors and wear bushings con- 
forming to these requirements shall be referred 
to as having full opening bores. 


TABLE 1001.4 
MINIMUM VERTICAL BORES FOR 
ВОКЕ PROTECTORS 
NOMINAL BOP STACK MINIMUM VERTICAL 
SLZES INCHES (MM) BORE INCHES (MM) 
13-5/8" (346) 12.31" (312) 
16-3/4" (425) 15.12" (384) 
18-3/4" (476) 17.56" (446) 
20-3/4" - 21-1/4" (527-540) 18.59" (472) 


(b) Reduced Opening Vertical Bore. Reduced 
vertical bores may also be supplied. 


1001.8b(3) Outside Profile. The outside profile 
shall be per the manufacturer's written specifica- 


tions. 


1001.8b(4) Rated Working Pressure. Bore 
protectora and wear bushings ата not normally 
designed to retain pressure. 


1001.85(5) Lockdown/Antirotation. Means 
shall be provided to restrain or lock the wear bush- 
ings or bore protector within the housing. This 
feature may also be designed to minimize rotation, 


1001.8c Materials. The materials used in bore 
protectors and wear bushings shnll comply with the 
manufacturer's written specifications. 


1001.8d Testing. Bore protectors and wear bush- 
ing shall be dimensionally inspected to confirm mini- 
mum vertical bore. 


1001.9 CORROSION CAP. The function of the cor- 
rosion cap is to protect the subsea wellhead from con- 
tamination by debris, murine growth, and vurrusiur. 
These caps usually are non-pressure containing and 
lock onto the external profile of the wellhead housing. 
If a pressure retaining cap is utilized, means shall be 
provided for sensing and relieving pressure prior to 
releasing the cap. The cap is installed just prior to 
temporary abandonment of a well. 


1001.10 RUNNING, RETRIEVING AND TEST- 
ING TOOLS. Tools for running, retrieving, and for 
testing all subsea wellhead components including guid- 
ance equipment, housings, casing suspension equip- 
ment, annulus sealing equipment and protective de- 
vices are beyond the scope of this document. 


Refer to Appendix С of this specification for recom- 
mended guidelines for the design and testing of this 
equipment. 


1001.11 WELDING. Subsea wellhead equipment 
shall be welded in accordance with Section 500 of this 
specification. 

1001.12 MARKING. Subsea wellhead equipment 


shall be marked in accordance with Section 700 of this 
specification. 


1001.13 STORING AND SHIPPING. Subsea well- 
head equipment shall be stored and shipped in accord- 
ance with Section 800 of this specification. 


1002 TUBING HANGER SYSTEM. 


1002.1 GENERAL. The Tubing Hanger System is 
comprised of a tubing suspension device called a tub- 
ing hanger and an associated tubing hanger running 
tool. This specification is limited to tubing hangers 
which are landed in a wellhead or tubing spool. A 
tubing annulus seal is effected and the hanger is locked 
in place. It ia designed to provide a means for making 
a pressure-tight connection between the tubing 
string(s), tubing annulus and the corresponding subsea 
tree or tubing hanger running tool bores, It may also 
provide a continuous means of communication or con- 
trol of downhole SCSSV's, electrical transducers, and/ 
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or other devices. There are two basic types of tubing 
hangers, (1) concentric and (2) eccentric (those that 
require orientation to align multiple tubing bores or 
control porta). 

1002.2 DESIGN. Tho design of tubing hanger sys- 
tems shall comply with Section 300 of this specifica- 
tion. 

1002.2a Loads. Аз a minimum, the following loads 


shall be considered and documented by the manufac- 
turer when designing the tubing hanger system: 


* Suspended Weight 
* Overpull 
* Pressure, Internal and External 
* Thermal Loads 
* Torsional Loads 
* Radial Loads 
* Oriented Loads 
* Tree Reacting Loads 
1002.2b Threaded Connections. 


1002.2b(1) Tubing Hanger. The type of tubing 
threads on the hanger shall conform to API Specifi- 
cation 6A Section 902 or 918. 


1002.2b(2) Running Tool Tubing threads or 
tool joints, if used, shall be in conformance with API 
Specifications 5B or 7 or, the manufacturer's writ- 
ten specification. The tool should have adequate 
dimension for tonging. 


NOTE: The load capacity of the tool should not be 
inferred from the choice of end connections on the 
tools. 


1002.2c Vertical Bore. The minimum vertical bore 
with and without profiles shall comply with the 
manufacturer's written specification. The effect of 
wall thickness reduction due to plug profiles in the 
tubing hanger shall be included in the design analy- 
sis and documented as required in Section 300 of this 
specification. The tubing hanger bores shall be drifted 
in accordance with manufacturer's written specifica- 
tions. 

1002.2d Rated Working Pressure. The rated 
working pressure of the tubing hanger shall equal or 
exceed the maximum pressure which may be applied 
to the hanger body, tubing hanger lockdown, and 
tubing hanger annulus seal and the operating control 
pressure of the SCSSV. This rating shall be exclusive 
of the tubing connection(s) at the bottom of the hanger. 
The tubing hanger shall have a rated working pres- 
sure of either 5,000, 7,500, 10,000, 12,500, or 15,000 
psi (34,5; 51,7; 69,0; 86,3; or 103,5 MPa). 


NOTE: This pressure rating requirement allows for 
possible leakage of pressure from the SCSSV control 
line into the annulus cavity above or below the tubing 
hanger. 


1002.2e SCSSV Control Line Stab Design. 
SCSSV control line stabs in the tubing hanger shall 
be designed so as to vent control pressuro when the 
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tree is removed, The SCSSY control stab should be 


designed to minimize seawater ingress when the tree 
is removed. 


1002.3 MATERIALS. Materials used for tubing 
hanger eystems shall comply with Section 400 of this 
specification. All metal to metal sealing surfaces in the 
production (injection) and annulus bores shall be ei- 
ther manufactured from, or inlayed with, corrosion 
resistant materials, with the exception of threads at 
the bottom of the tubing hanger. 


1002.4 TESTING. 


1002.4a Performance Verification Testing. Per- 
formance verification testing of the tubing hanger 
shall comply with Section 307 of this specification. In 
addition, the tubing hanger lockdown shall be tested 
to а minimum of 1.10 times the maximum rated 


working pressure from bclow. 
1002.4b Factory Acceptance Testing. 


1002.4b(1) Tubing Hanger. All tubing hangers 
shall be hydrostatically tested prior to shipment 
from the manufacturer's facility. The hydrostatic 
body test pressure shall be equal or greater than 
the rated working pressure. 


Tubing hangers shall be tested to the require- 
ments of API Specification 6A Section 605 except 
that they shall have a secondary holding period of 
a minimum of 15 minutes. In addition, the through 
bores (excluding tubing threads) of the tubing hanger 
shall be tested to at least 1.5 times the maximum 
rated working pressure. 


А pup joint of tubing shall be installed on the 
hanger and the connection hydrostatic tested to 
manufacturer's written specifications. 


Tubing hanger internal profiles shall be drifted 
and pressure tested with mating plug to the manu- 
facturer's written specifications. 


Functional testing shall be conducted per the 
manufacturer's written specification to verify the 
primary and secondary operating and release mecha- 
nisms, override mechanisms, locking mechanisms, 
instrumentation and control line. Testing shall verify 
that actual operating forces/pressures fall within 
the manufacturer's documented specifications. 


1002.4b(2) Tubing Hanger Running Tool. АП 
wellbore pressure containing/controlling compo- 
nents shall comply with the hydrostatic test require- 
ments of Section 600 of this specification with the 
exception that the through bores of the running 
tools shall be tested to a test pressure equal to at 
least 1.5 times the rated working pressure. 


Componente having multiple bores or ports shall 
have each bore or port tested individually to verify 
that there is no intercommunication. 


Components which contain hydraulic control fluid 
shall be subjected to a hydrostatic body/shell test 
per the requirements of Section 908.5b(3Xa) of this 
specification. 

Functional testing shall be conducted per the 
manufacturer's written specification to verify the 
primary and secondary operating and release mecha- 
nisms, override mechanisms, locking mechanisms, 
instrumentation and control line. Testing shall verify 
that actual operating forces/pressures fall within 
the manufacturer's documented specifications. 

1002.5 WELDING. Welding fnr tubing hanger sys- 
tems shall comply with Section 500 of this specifica- 
tion. 

1002.6 MARKING. Tubing hanger systems shall be 
marked in accordance with Section 700 of this specifi- 


cation. 

1002.7 STORING AND SHIPPING. Storing and 
shipping of tubing hanger systems shall comply with 
Section 800 of this specification. 
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SECTION 1100 
MUDLINE EQUIPMENT — SPECIFIC REQUIREMENTS 


1101 GENERAL. 


1101.1 SCOPE. This section covers drilling and 
completion equipment used to suspend casing weight 
at or near the mudline, to provide pressure control, 
and to provide annulus access to the surface wellhead. 
Mudline equipment is used when drilling with a bot- 
tom supported rig or platform and provides for drill- 
ing, abandonment, platform and subsea tieback. 


Mudline casing hangers, casing hanger running tools 
(landing subs), casing hanger landing rings, and tie- 
back tools (tieback subs) arc in fact an integral part of 
the casing strings. They are therefore specifically ex- 
cluded from the design requirements and pressure 
rating methods assigned to like components in API 
Specifications 6A and 17D Section 1000, and specifi- 
cally given the design requirements and stress 
allowables in Sections 1101 and 1102 of this document. 
These stress allowables are in keeping with current 
industry practice for safe working pressures for cas- 
ing. 


Mudline equipment typically involves proprietary pro- 
files/configurations and/or API standard connections. 
The tools used for installation, retrieval, and testing 
are typically task specific and remotely operated. 


The technical content of this section provides equip- 
ment specific requirements for performance, design, 
material, and testing. Specific mudline suspension 
equipment used during drilling ап ог run аз part of 
the casing string covered by this specification includes 
(see Figure 1100.1): 


* Landing rings 

* Casing hangers 

* Casing hanger running tools (landing subs) 
* Tieback tools (tieback suba) 

* Abandonment caps 


Mudline suspension equipment used during drilling 
and/or run as part of the casing string is designated 
“pressure controlling” equipment as defined in API 
Specification 6A, Quality control for these components 
shall be treated as “casing and tubing hanger man- 
drels" as set forth in Section 605.10 in API Specifica- 
tion 6A. 


Specific mudline conversion equipment for subsea 
completions covered by this specification includes (see 
Figure 1100.1): 


* Tieback adapters 
* Tubing spools 


Mudline conversion equipment shall be designated 
as either "pressure containing" or pressure control- 
ling" using the definitions set forth in Section 200 of 
API Specification 6A. Components designated as "pres- 
sure containing" shall be treated as "bodies" in API 
Specification 6A. 


High pressure risers and accessory tools used with 
mudline equipment, such аз brush and cieanout tools, 
cap running tools, etc., are beyond the scope of this 
specification. 


Guidance systems that interface with a subsea BOP 
stack shall be designed, fabricated and tested in accord- 
ance with Section 1001.3 of this specification. 


1161.2 DESIGN. The general design requirements 
for mudline equipment shall comply with Section 300 
ofthis specification. If specific requirements for mudline 
equipment in this section differ from the general re- 
quirements stated in Section 300, these specific re- 
quirements shall take precedence. 


1101.24 Rated Working Pressure. For each piece 
of mudline equipment, a rated working pressure shall 
be delermined according to Table 1100.1 aud Appen- 
dix E of this Specification or by proof testing per API 
Specification 6A, Section 303.3D. 


The rated working pressure shall be inclusive of the 
pressure capacity of the end connections. 


1101.2b Hanging/Running Capacity Rating. 


1101.2b(1) Rating Running Capacity. A rated 
running capacity shall be determined for each piece 
of mudline suspension equipment in the load path 
between the top connection of the running tool and 
the lower connection of the hanger that is run as 
part of the casing string. The rated running capac- 
ity is defined as the maximum weight that can be 
run below the mudline component. Rated running 
capacity is not the same as joint strength, ultimate 
tensile strength or proof test load. 


Rated running capacity includes the tension ca- 
pacity of the threaded end connection that is ma- 
chined inte the mudline component and excludes 
thread pullout strength for the threaded end con- 
nection since pullout strength is a function of the 
weight and grade of casing that is threaded into the 
mudline component during use. 


Primary membrane stresses in the body at the 
rated running capacity shall not exceed 80% of the 
minimum specified yield strength and shall be ex- 
clusive of internally applied pressure and exter- 
nally applied global bending loads. 


1101.2b(2) Rated Hanging Capacity. The rated 
hanging capacities shall be determined for each 
piece of mudline suspension equipment that hangs 
casing weight. The rated hanging capacity is de- 
fined às the maximum weight that can be sus- 
pended from the component at the rated location. 


NOTE: Different rated hanging capacities may be 
required for several locations on the component. For 
example, each external expanding latch or fixed 
landing ring and each internal latch profile or in- 
ternal landing shoulder(s) shall have a rated hang- 
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NOTES: 
1. ALL DIMENSIONS ARE IN INCHES (mm) 
UNLESS OTHERWISE SPECIFIED. 
TOLERANCES ARE AS FOLLOWS: 
3 PLACE DECIMAL — +.01 (+ 0,2 mm) 
2 PLACE DECIMAL — 4.03 (+ 0,5 mm) 
FRACTION — £1/16 (+ 1 mm) 


JÀ FLUID COUPLINGS ARE OPTIONAL UP TO 


8 PLACES AS REQUIRED. 
FOR CLASS 3 USE FIGURE 921.10 
SIZE 1-3/8" (35 mm). 


idi ind E 
mm | [5 
— [es Гоз. 


Ге | mo] өз 
ЕСШЕСЛЕГІ 


о 
+ |: 
ч 


ВЕ 


Б8 


D 
I 
M 
Е 
N 
S 
I 
0 
N 
5 


FIGURE C921.7 
INTERVENTION FIXTURE ROTARY/FLUID COUPLING 


Spee 17D: Subsea Wellhead and Christmas Tree Equipment 


1. ALL DIMENSIONS ARE IN INCHES (mm ) 
UNLESS OTHERWISE SPECIFIED. 
TOLERANCES ARE AS FOLLOWS: 

3 PLACE DECIMAL — +.01 (+ 0,2 mm) 
2 PLACE DECIMAL — +.03 (+ 0,5 mm) 
FRACTION ー £1/16 (+ 1 mm) 


ŻA FLUID COUPLINGS ARE OPTIONAL UP TO 


8 PLACES AS REQUIRED 
FOR CLASS 4 AND 5 USE FIGURE 921.10 
SIZE 1-3/8" (35 mm). 
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FIGURE C921.8 
INTERVENTION FIXTURE 


DOCKING/ROTARY/FLUID COUPLING 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES (mm) 
UNLESS OTHERWISE SPECIFIED. 
TOLERANCES ARE AS FOLLOWS: 

. 3 PLACE DECIMAL ~ +.01 (+ 0.2 mm 
2 PLACE DECIMAL — +.03 (+ 0.5 mm 
FRACTION ー £1/16 (+ 1 mm) 


FIGURE C921.9 


INTERVENTION FIXTURE DOCKING/ROTARY 
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FIGURE Е2 
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APPENDIX F 
RECOMMENDED FLANGE BOLT TORQUE 
40,000 PSI Stress 52,500 PSI Stress 70,000 PSI Stress 
(276 MPa) (362 MPa) (483 MPa) 
BOLT MAKE UP BOLT МАКЕ UP BOLT MAKE UP 
BOLT TENSION TORQUE TENSION TORQUE TENSION TORQUE 


SIZE ІМ (Newtons) ftlbe (Nm) ЊЕ (Newtons? filha (Nm) lf (Newtons) — A]be (Чаш) 


¥,-13 UNC 5674 (25238) 45 (61) 7448 (33129) 59 (80) 9930 (44169) 79 ( 107) 
*/, 11 UNC 9026 (40148) 86 (117) 11846 (52691) 113 (153) 15796 (70261) 151 ( 206) 
リー 10 UNC 13355 (59403) 150 (203) 17528 (77965) 196 (266) 23371 (103954) 263 ( 357) 
',- 9 UNC 18482 (82208) 239 (324) 24257 (107895) 313 (424) 32344 (143866) 418 ( 567) 


1-8UN 24229 (107771) 361 (489) 31800 (141446) 474 (643) 42401 (188600) 632 ( 857) 
1 ½ 8 UN 31617 (140632) 522 (708) 41497 (184579) 686 (930) 55330 (246108) 914 ( 1239) 
1*,-8 UN 39987 (177862) 726 (984) 52483 (233444) 953 (1292) 69977 (311258) 1271 ( 1723) 
1*/j, -8 UN 49339 (219460) 976 (1323) 64757 (288039) 1281 (1737) 86343 (384054) 1708 ( 2316) 
1, -8 ОМ 59672 (265421) 1977 (1731) 78320 (348367) 1676 (2272) 104426 (464487) 92935 ( 3030) 
19, -BUN 70988 (315755) 1635 (2217) 93171 (414425) 2146 (2910) 124229 (552871) 2861 ( 3879) 
1°%,-8UN 83254 (370447) 2054 (2785) 109311 (486215) 2695 (3654) 145695 (648051) 3595 ( 4874) 
17%, -8UN 96563 (429512) 2538 (3441) 126739 (563735) 3331 (4516) 168985 (751645) 4442 ( 6022) 
2-8 UN 110624 (492945) 3093 (4193) 145456 (646988) 4060 (5505) 193942 (862654) 5413 ( 7339) 
2 ¼ 8 UN 142290 (632906) 4435 (6013) 186755 (830686) 5821 (7892) 249008 (1107588) 7761 (10522) 
2%,-8 UN 177683 (790334) 6116 (8292) 233209 (1037314) 8028 (10884) 310945 (1383083) 10703 (14511) 
25/ —8 UN 196852 (875598) 7097 (9622) 258368 (1149221) 9214 (12628) 344491 (1532206) 12420 (16839) 
23/ -8 UN 217003 (965229) 8176 (11085) 284817 (1266866) 10731 (14549) 379755 (1689150) 14308 (19399) 


Note: it is recognized that applied torque to а nut member fs only one of several ways to approximate tension and unit stress іп a stud bolt. 
Tabulated values are presented for convenience and guidance only. 


Same factors which affect the relationship between nut torque and bolt stress are: 


Thread pitch, pitch diameter, and thread form. 

Surface finish of thread faces and nut besring surface area. 
Degree of parallelism of nut bearing area with flange face. 
Type.of lubrication of the threads and nut bearing surface area. 


The following formulae were used in establishing the values in tlie Table. 
Hexagon Size (Heavy Hex Nuts), inches = D (1.5) + .125 
Hexagon Size (Heavy Hex Nuts), mm = D (1,5) + 3.175 


А, = は ) (p- ну 


Е = А Вон Stross} — ЊЕ 


1 
Т = AR * rif (PD) (Secant 30%) | Hex Size * D + 125 ір) ьа 


2 u2 [= (PD) -(f U) (Secant =] (4) (12) 


= Nominal Bolt Diameter 一 in 

= Effective Stress Area 

= Force or Bolt Tension Pound-Force {lbf} 

= Torque — ft-iba 

= Threads per inch 

= Fiteh Diameter of Thread — in 

= Етеһет Factor ( 13 with threads and тү? hearing area well 
lubricated with API Bul 5A2 Thread Compound) 


Metric Flange Bolt Torque Formulae 


へ セ マン ココ と テコ 


D = Вон Diameter — mm 

А, = Effective Stress Area — mm* 

F = Bolt Tansion — М 

T = Torque — Мет 

№ = Thresds per millimeter 

PD = Pitch Diameter — mm 

f = Friction Factor — Dimensionless 


A, = (Ж: _ 0.9743 ュー mm* 
(2) 818 — п 
F =A, *(Bolt Stress) N 


1 
т = ҒҮРІ») ЕР > (OLPD) (Secant 30] Нех Size + D + 3175 


— ——— — — (FM — N・m 
(2) 10^ [= (PD) - (€ (1) (Socant 30*]] (401107 


Note: Metric equivalents for bolt tension and make up torque are listed for convenience, even though inch-size bolts are recommended 
for use with this apecification. 
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APPENDIX G 
RECOMMENDED GUIDELINES FOR DESIGN AND TESTING 
OF SUBSEA WELLHEAD RUNNING, RETRIEVING AND TESTING TOOLS 


G1 GENERAL. This appendix covers recommended 
guidelines for design and testing of tools for running, 
retrieving and testing all subsea wellhead components 
including guidance equipment, housings, casing suspen- 
sion equipment, annulus sealing equipment and protec- 
tive devices. 


G2 DESIGN. 


G2.1 Lands. Ая a minimum, the following loads 
should be considered when designing the running, re- 
trieving and testing tools: 

* Suspended Weight 

* Bending Loads 

* Pressure 

* Torsional Landa 

* Radial Loads 

* Overpull 

* Environmental Loads 


G2.2 End Connections. Tool joints or casing threads 
should be in conformance with API Specification 7. 
Casing threads should ђе in conformance with either 
API Specification 6A, Section 902 or 918, The tool 
should have an adequate dimension for tonging. The 
load capacity of the tool should not be inferred trom 
the choice of end connections for the tool. 


G2.3 Vertical Bore. Tools with through bore should 
have a sufficient LD. to allow the passage of tools 
required for subsequent operations as per the 
manufacturer's written specification. 


G2.4 Outside Profile. The outside profile of the 
tools should be per the manufacturer's written specifi- 
cation, The length, outside profile, and fluid bypass 
area should be designed to minimize surge/swab pres- 
sure and for ease of running while tripping and circu- 
lating. 

G2.5 Load Capacity. Tool load ratings should be 
per the manufacturer's written specification. 


G2.6 Vent. The conductor housing running tool 
should be provided with a vent or system of vents. This 
system of vents is used to either fill the conductor with 
Quid during running or to allow the passage of cuttings 
during a jetting operation. 

C2.7 Pressure Rating. The pressure rating of the 
tool should be per the manufacturer's written specifi- 


cation. 
G3 MATERIALS. 


G3.1 The materials naad in these tools should be 
chosen for strength and need not be resistant to corro- 


sive environments and should comply to the manu- 
facturer’s written specification, 


NOTE: If exposure to severe stress cracking environ- 
mento is expected, special practices beyond the scope of 
this document may be required. 


G3.2 Coatings should conform to Section 304.7 of 
this specification. 


G4 TESTING. 


G4.1 Performance Verification Testing. Should 
conform to Section 307 of this specification. 


G4.2 Factory Acceptance Testing. All tools should 
be functionally tested, dimensionally inspected or gaged 
to verify their correct operation prior to shipment from 
the manufacturer's facility. Tools with hydraulic oper- 
ating systema should have thc hydraulic system tested 
per the manufacturer's written specification. This hy- 
drostatic test should consist of three parts. 


* The Primary Pressure-Holding Period 
* The Reduction of the Pressure to Zero (Atmospheric) 
* The Secondary Pressure-Holding Period 


Each holding period should nut be less than 3 min- 
utes; the timing of which should not start until the 
external surfaces of the body members have been thor- 
oughly dried, the test pressure has been reached, and 
the equipment and the pressure monitoring gage have 
been isolated from the pressure source. 


116 = Р American Petroleum Institute 


APPENDIX H 
EQUIPMENT MARKING 一 API LICENSEES 


H1 GENERAL. Equipment marked "170" shall meet 
the requirements of this specification. 

Equipment shall be marked in accordance with Section 
700 of API Specification 6A, except that the marking 
"17D" shall replace the marking "6A". For equipment 
which meets all the requirements of both API Specifica- 
tions БА and 17D, both markings "6A" and "170" may bo 
applied. Similarly for equipment which meets all the 
requirements of both API Specifications 14D and 17D, 
both the markings 14D“ and "17D" may be applied. АП 
equipment marked *17D" shall also be marked with the 


following minimum information: part number, manufac- 
turer name or trademark. The API monograms may be 
applied to API Specification 17D equipment by API Speci- 
fication 17D Licensees only. Refer to Table 701.1 in API 
Specification 6A for metallic marking locations. In addi- 
tion, API 17D Specification subsea tree assemblies which 
meet all of the requirements in Section 922 of this 
specification may also be monogrammed (by API Speci- 
fication 17D Licensees only) as *17D" tree assemblies, 
with the monogram applied on the tree assembly name- 
plate. 


